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Final Report: R/V ANTON BRUU) Cruises 4A and 4B
Introduction
Cruise IV of the ANTON BRUUN was planned as a three-month mul ti-
disciplinary exploration of the Arabian Sea during the fall of 1963.
The interests of applicants for the cruise ranged from chemistry and
microbiology to the taxonomy) distribution) and biochemistry of the
large invertebrates and fishes. In addi tion) Cruise iv was scheduled
as one of the cooperative cruises with the Bureau of Commercial
Fisheries) U. S. Fish and Wildlife Service) whose personnel had planned
an intensive bottom-trawling program to determine the distribution and
abundance of commercially valuable species of benthic fishes and
invertebrates on the continental shelf around the periphery of the
Arabian Sea.
Because of the broad scope of the program) the large number of
qualified applicants who wished to take part) and the fact that some
of the planned activities were mutually exclusive in terms of
geographical area) shipboard space) etc. it was decided to spli t
Cruise 4 into two sections) both to work in the Arabian Sea but each
wi th different obj ectives) scientific programs) and personnel.
Cruise IV-A included the basic program of hydrography) chemistry)
and plankton biology) with extra sampling time provided for addi tional
work in chemistry and microbiology. The basic program included 40
hydrographic casts) usually to the bottom) for determination of
temperature) salinity) dissolved oxygen) phosphate) nitrite) nitrate)
silicate) primary productivity) and chlorophyll. Three types of plankton
samples were taken: (l) vertical tows from 200 meters with an Indian
Ocean Standard Net) (2) vertical tows from 200 meters with a
-2-
micro-plankton net) and (3) an oblique series from depth intervals of
2000-l000) LOOO-500) 500-250) 250-l25) and l25-0 meters with the Bé
multiple plankton sampler.
Special studies on Cruise 4A included sampling for dissolved and
particulate organic carbon) dissolved and particulate organic nitrogen)
particulate phosphorus) and particulate iron) dissolved molybdinum)
l5
culture and isolation of nitrifying bacteria) uptake of N -tagged
atmospheric nitrogen) nitrate) and ammonia) enrichment cultures of
phytoplankton to study limi ting factors to their growth) and sampling
for larval and adult scombroid fishes.
Cruise IV-A c.onsisted for the most part of sections from the
central part of the Arabian Sea into and normal to the coast. Because
of time limitations) the work was concentrated in the Western Arabian
Sea.
Cruise IV-B consisted almost exclusively of shallow-water bottom
trawling wi th a Gulf-of-Mexico shrimp trawl on the continental shelf
from Bombay to Aden. In addition) some dredging) set-lining) hand-
lining) and dip-netting were carried out. Basic hydrographic stations
were not made on Cruise IV-B but surface and bottom measurements of
temperature) salinity) dissolved oxygen) and phosphate were made
routinely at each trawling station.
Reference is made to U. S. Program in Biology) I.I.O.E.) News
Bulletins 5 and 6 (Narrative reports of Cruises IV-A and IV-B) for a
more detailed description of the work accomplished on these two
cruises.
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Fig. 2. Cruise track) R/V ANTON BRUU) Cruise 4B
Table l. Itinerary) Cruise 4A
September 25 ) 1963






October 1 2 - 24
October 24
October 28
October 28 - November 8
November 8
Table 2.
Departed Port Louis) Mauritius
Occupied Stations l6l-l65









Arrived Bombay) India - End of Cruise 4A
Itinerary) Crui se 4B
Nov ember l2) 1963 Depar ted Bombay) India
November 13-22 Occupied Stations 20l - 24l
November 23 Arrived Karachi) Pakistan
November 26 Depar ted Karachi
November 27 - December 9 Occupied S ta tions 242-28l
December LO Arri ved Karachi
Table 3. Key to Abbreviations










Indian Ocean Standard Net
113 cm diameter
0.33 mm mesh aperture
75 cm diameter
0.064 mm mesh aperture (No. 25 mesh)
75 qn diameter
0.333 mm mesh aperture (No. 3 mesh)
Be multiple plankton sampler
70.7 cm X 70.7 cm (square opening)
0.333 mm mesh aperture (No. 3 mesh)
1 meter diameter
0.6 mm mesh aperture (No. 0 mesh)
1 foot diameter




B: OTHER SAMPLING GEAR AND ACCESSORIES
GMT: Gulf of Mexico shrimp trawl














Smi thsonian Oceanographic Sorting
Center) U. S. National Museum)
Washington) D. C.
Indian Ocean Biological Center
Ernakulam
Cochin) India
Museum of Comparative Zoology
Harvard University
Cambridge) Massachusetts
Table 4 Summary of Activi ties) Cruise 4A (cont.)
L Da te
Particulate
Posi tion Hydro Plankton Tows
-- Prim. & Dissolved Nl5 ni trogenSta. La ti tude Longi tude Cast IOSN 75M25 BE-3 75M3 M-O FT-20 Prod. C) N) & Fe cycle s tudie
ZS/26-¡X-63 l6l 1 9° l4 i S 56°33'E x x x x x x
26 - ix l62 ir 38' S 54°58'E x x x x x x x
27/A8-IX l63 l4 ° 53' S 55 ° 02 i E x x x 'x x x
28-IX l64 11 ° 34 ' S 54°56'E x x x x x
30-IX l65 08° l4 IS 55°00'E x x x x x
5-X l66 00° 24 ' S 54° 331E x x x x x
6-X l67 02°45'N 53°51'E x x x x x
7 -x l68 05° 52'N 52°56'E x x x x x
8-X l69 08 ° 57 i N 52°17'E x x x x x
9-X l70 1 2° 04 'N 5i03l'E x x x x x x
9-X 170A l2° 38 IN 49° 06' E x
l2-X l70B l2° 20'N 44°5i'E x
13-X l70C l2°50'N 46°39'E x
l5-X l71 13° 11 IN 5l ° 28 ' E x x x x x x
l5-X l72 l4°441N 5l ° 02 'E x x x x x x x
l6-X l73 l5° 27'N 52°50'E x x x x x x x
l7-X l74 l6°271N 54°391E x x x x x x x
17 /18-X l75 17°261N 56°29'E x x x x x x x
l8-X l76 l6°29'N 5r09'E x x x x x x x
19-X l77 l5° l8'N 57°43'E x x x x x x
19-X l78 l4° 2lN 58°l8'E x x x x x x x
19/20-X l79 13°l2'N 58°581E x x x x x x
20-X l80 l2°l5'N 59°42'E x x x x x x x
2l-X l8l l4°09'N 6l ° 07' E x x x x x x
22-X l82 l5°58'N 62°331E x x x x x x x
j
s
Table 4 'Summary of Activi ties) Cruise 4A
Par ti cula te
Posi tion Hydro Plankton Tows Prim. & Dissolved Nl5 ni trogen
Date Sta. La ti tude Longi tude Cast IOSN 75M25 BE-3 75M3 M-O FT-20 Prod. C N. & Fe cycle studies
28/29-x-63 l83 23°431N 66° 2l 'E x x x x x x x
29-X l84 22° 33'N 65°50'E x x x x x x x
30-X l85 20039'N 64°4l IE x x x x x x x x
30-X l86 2l ° 3l 'N 64006 i E x x x x x x x
3l-X l87 22°23'N 63° 32' E x x x x x x x
3l-X l88 23° 19' N 62°50'E x x x x x x
l-XI l89 24 ° 00 i N 62°04'E x x x x x x x
l-XI 190 24 ° 48 ' N 6i037'E x x x x x x x
L/2-XI 19l 23°571N 60058'E x x x x x x
2-XI 192 23° 08 'N 60° 32 ' E x x X :& X X X x
2-XI 193 22°48'N 59° 34'E x x x x x x x
3-XI 194 22°22'N 60° 05 IE x x x x x x x x
3-XI 195 21° 3lN 6004l'E x x x x x x x
4-XI 196 20044'N 6iol51E x x x x x x x
4-XI 197 20° 02 i N 62°00'E x x x x x x
5-XI 198 19°17'N 62°29'E x x x x x x x
5-XI 199 l8° 3l IN 63°08'E x x x x x x
6-XI 200 l8°32'N 64° 39'E x x x x x
-











LAT. 19° 141 s SECCHI DISK 24 m.
LONG. 560 3Y E EXT. COEFF. (k) 0.07
DEPTH 4224 M RADIATION 331 gcal./cmYday
TIME 2151 hrs. PLANKTON VOL.
WIND Force 4 Dlr 10 10SN STD. TOW ml.lm.2
SAL. 0/00
02 P04 - P N03- N N02-N N H3-N Si03-Si Chi. a INSITU CI4 C14_1000fcDEPTH TEMP. DEPTH
mi./i. tLgA/i. tLgA/i. tLgA/i. tLgA/i. tLgA/i. tLg/l. tLgC/l.d tLgC/l'd.
1 22. 56 35.18' 5.22 0.25 0.3 0.01 4.0 1 0.10 1 . L¡ 1.3
15 22.57 35.16r 5.52 0.14 0.6 0.03 2.8 10 0.03 1 . L¡ 0.9
24 22.1:8 )1:.lT 1:.48 0.13 0.2 0.01 4.2 20 0.03 1 . ~ 1.7
49 22.1:) )1: 17r i:. )0 0.14 0.2 0.02 2.3 )) 0.04 u 1.6
73 22.51 35. 17~ 5.35 0.14 0.3 0.02 2.3 66 0.09 O.L¡ 3.3
97 22.i:4 )i:.18c 5.24 0.14 0.4 0.04 2.8
122 21 . 64 35..35t 4.80 0.28 2.3 0.04 4.6
146 21.12 35.42~ 4.66 0.31 3.6 0.03 5.5
1 qi: 19.2i: -:i: i:7~ 4..1:2 0.4) 1:.8 0.02 5.2
291: 15.41 35..45t 4.25 0.66 11. 5 0.01 8.8
173 19.63 35.531 4.46 0.35 5.6 0.05 5.6
21:9 17.21 31:.. 1:2( 4.45 0.59 10.0 0.03 9.0
346 14.20 35.42t 5.07 0.57 9.8 0.03 4.7
4-:2 12.51 35.21' 5.18 0.68 11 .0 0.03 4.2
518 11 .03 35.0H 5.18 0.84 15.8 0.06 5.9
605 9.91 34.84t 5.52 0.99 16.0 0.02 6.8
691 8.76 34.70 5.13 1.37 26.2 tr. 10.0
778 7.84 34.. 62t 4.74 1.52 28.9 0.01 20.1
IR1& II 1I (( 1& lI II A. 11 A.
U. S. PROGRAM IN BIOLOGY -. INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 162 LAT. 17° 38' S SECCHI DISK m.
CRUISE NO. 4A LONG. 54° 58'E EXT. COEFF. (k) O.OS
VESSEL Anton Bruun DEPTH 4480 RADIATION 421 gcal.lcm.2day
DATE 26-IX-63 TIME 1406-1827 hrs. PLANKTON VOL.
WIND Force 4 Dir. 14 10SN STD. TOW 4.0 ml.lm.2
02 P04 - P N03 - N N02-N NH3-N Si03-Si ChI. a INSITU CI4 C14_1000 fc
DEPTH TEMP. SAL. 0100 DEPTH
ml.l. flgA/I. flgA/I. fl9A/I. fl9 AlL. fl9 AlL. fl9 II. flgC/l.d. flgC/l.d.
1 22.95 ,35.16¡: 5.16 0..19 0.6 0.01 4.2 1 0.0t; 1.8 a.2
1 S 22. a5 3S. 1 S3 S.37 0.18 0.4 0.01 4.1 14 0.03 2.9 8.6
2S 22.8s '3S. 1 si: S.3S 0.18 0.3 0.01 4.0 28 0.05 2.3 8 2
50 --- 35. 1 54 5.24 0.18 0.7 0.01 2.8 47 O.OS 1 . 3 9.3
74 22.09 35.294 5.08 0.20 2.5 0.18 4.1 a4 0-14 u o ç;
99 21 .63 35.374 4.74 0.27 2.4 0.16 5.0
124 20. 1 1 35.308 3.70 0.70 11 .4 0.04 9.3
149 19.51 35.504 4.40 0.50 5.0 0.02 7.0
198 1 7 . 08 35.502 4.01 0.71 6.6 0.02 9.7
207 --- 35.455 3.99 0.73 11 .3 0.01 10.1
299 13.75 35.329 4.52 0.84 13.4 0.02 11.0
399 12.21 35.153 4.79 0.96 16.3 0.01 10.2
499 10.55 34.944 5.41 1.04 17.7 0.01 6.7
599 9.19 34.760 5.18 1.29 22.0 0.01 10.4
699 7.58 34.634 4.40 1.77 28.1 0.02 26.9
799 6.41 34.604 3.74 2.15 35.3 0.01 47.6
798 --- 34.591 3.62 2.20 34.7 u 50.5
898 5.30 34.612 3.29 2.39 39.3 0.01 67.4
998 5.00 34.660 3.01 2.51 38.9 0.01 78.9
1198 4.24 34.687 3.10 2.51 40.0 0.02 94.0
1398 3.56 34.701 3.23 2.53 37.0 0.07 97.5
1698 2.72 34.725 3.68 2.45 44.1 0.02 107.0
1998 2.36 134.756 3.72 2.38 40.8 0.05 121.0
JÆ IE ID)'U ~ IE JI JI A 1l A























02 P04 - P N03- N N02-N NH3-N Si03-Si ChI. a INSITU CI4 CI4_IOOOfcDEPTH TEMP. SAL. 0100 DEPTH
ml./i. fLQA/i. fLQA/i. fLQA/i. fLQA/1. fLQA/I. fLQ/i. fLQC/l.d. fLQC/l.d.
1 24. 19 35.283 5.39 0.28 1. 1 0.03 4.4 1 0.11 17.3 6.6
15 24.20 35.277 5.46 0.29 1 . 1 0.04 4.0 14 0.10 21.0 5.1
25 24.19 35.279 5.56 0.34 0.9 0.04 4.1 28 0.13 17.9 5.7
49 --- 35. 27 ~ 5.52 0.25 0.9 0.03 2.8 47 0.17 4.9 5.2
74 2"1 86 1"1i= 202 5.42 0.2i= 0.8 0.0"1 2.8 94 0.18 0.0 4.2
99 23. '36 1'35.138 5.25 0.26 0.9 0.04 3.7
123 23.32 35. 1 50 5.29 0.27 0.9 0.07 2.8
148 21.47 35.217 4.35 0.62 8.3 0.21 8.2
197 18.29 35.337 3.57 0.93 12.0 0.02 13.2
190 --- 1"15.238 3.49 0.89 12.0 0.0"1 12.2
288 1"1. 98 i7ji=.175 3.45 1-2i= 19. "1 0.02 18.7
384 11 .95 135.064 3.55 1.39 22.4 0.01 19.7
482 10.62 :'34.944 3.9S 1.52 23.0 0.02 21.3
i=80 9 46 1"14 828 3.84 1. 70 2s.6 0.02 26.4
679 8.16 "14.735 3.50 1.98 28.9 0.02 37.8
778 7.1"1 34.744 2.73 2.33 37.7 0.02 57.0
786 --- !34.716 3.23 2.19 31-.9 0.01 49.5
887 6.52 34.725 2.69 2.44 37.8 0.02 66.3
98s s.96 )4.732 2.74 2.49 29.0 0.02 73.6
1182 4.80 34.711 2.97 2.54 36.3 0.02 88.3
1"179 4.03 34.719 2.95 2.S4 "17.9 0.01 1 20.0
1675 3.06 34.727 3.38 2.55 34.6 0.02 96.5
1974 2.S"1 34.756 3.50 2.48 34.7 0.01 120.0
II 1&10 1f ~ 1& JI J) A Jl A
u. S. PROGRAM IN BIOLOGY -. INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 164 LAT. 11 0 34' S SECCHI DISK m.
CRUISE NO. 4A LONG. 540 56'E EXT. COEFF. (k) 0.05
VESSEL Anton Bruun DEPTH 42 52 M RADIATION 446 gcal./cmYday
DATE 29-IX-63 TIME 0223 Hrs. PLANKTON VOL.
WIND Force 5 Dir. 13 IOSN STD. TOW 22.0 ml./m.2
02 P04 - P N03 - N N02-N N H3-N Si03-Si ChI. a INSITU CI4 CI4_IOOO fcDEPTH TEMP. SAL. 0/00 DEPTH
ml'/I. ¡.gA/I. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.g/1. ¡.gC/i./d. ¡.gC/l.d.
1 25.27 35.25c 4.88 0.24 0.4 0.01 3.6 i 0.13 1 . 1 7.0
15 25.27 35.238 5.48 0.23 u 0.02 4.4 14 0.05 10.9 6.0
25 25.30 35.237 5.88 0.23 0.5 0.01 3.5 28 0.03 7. 9 6.0
50 25.28 35.236 5.51 0.23 0.3 0.04 3.3 47 0.06 S.O 7 6
75 23.85 35.231 5.28 0.36 2.8 0.14 4.7 94 0.09 1.7 5.4
100 1 9 . S6 3S.19l 3.38 0.9S 1.7 0.24 13.2 200 0.04
12S 18 . 06 35.20" 3.22 1.09 20.1 0.06 16.1 300 O.OS
150 16.19 35. 18~ 2.94 1.23 1.5 0.05 19.5
200 1 3. 90 35. ior; 3.06 1.42 26.4 0.01 22.0
200 1 3. 97 35.11C 2.83 1.37 3.9 0.04 23.0
300 10.89 35.02C 3.72 1.39 22.4 0.03 20.9
400 9.98 34.88l 3.83 1.53 30.0 0.03 21.6
500 8.99 34.80C 3.66 1.73 28.9 0.06 28.9
600 7.76 34.70E 3.38 1,.99 38.9 0.03 40.7
700 6.78 34. 70~ 2.84 2..28 44.1 0.05 58.8
800 6.34 34.74E 2.66 2..47 42.1 0.02 71.8
900 5.76 34. 75~ 2.45 2..57 44.7 0.01 82.2
1000 5.31 34.757 2..53 2..61 47.9 0.03 84.7
1200 4.53 34.747, 2.70 2.67 49.6 0.01 97.0
1400 3.86 34.739 2.8S 2.62 48.7 0.01 107 .0
1700 3.05 34.741: 3.17 2..61 3S.8 0.01 116.0
2000 2.46 34.751 3.47 2.54 50.3 tr. 1 26.0
lRlE lI 1U (clElI lI A ir A
u. S. PROGRAM IN BIOLOGY -. INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 165 LAT. 080 141 s SECCHI DISK m.
CRUISE NO. 4A LONG. 550 00 1 E EXT. COEFF. (k) 0.05
VESSEL Anton Bruun DEPTH 38 58 M RADIATION 386 gcal./cmYday
DATE 30-IX-63 TIME 0120 hrs. PLANKTON VOL.
WIND Fo rc e 5 Dir. 13 IOSN STD. TOW 10.0 ml./m.2
02 P04 - P N03 - N N02-N NH3-N Si03-Si ChI. 0 IN SITU CI4 C14_1000fc
DEPTH TEMP. SAL. 0/00 DEPTH
ml./i' ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.gA/i. ¡.g/1. ¡.gC/l.d. ¡.gC/l.d.
1 2S.93 3S.072 5.23 0.22 0.4 0.03 4.2 1 0.06 12.0 17.1
1:0 21: 68 ~i:. 086 1:.21 0.28 1 . 1 0.09 4.5 14 0.05 10.0 14.5
7S 22.76 35.233 4.52 0.58 8.0 0.72 7.0 28 0.05 11.3 17.9
100 17.01 3S.26¡: 3.39 1.09 15.8 0.05 14.7 47 0.06 8.4 17.4
12S 1 S. 1 S 35.183 3.12 1.30 19.5 0.09 18.3 94 0.09 0.6 2.6
1 SO 13.92 35.092 2.72 1.53 21.7 0.02 24.4 200 0.03
200 12.44 35.058 3.09 1.53 24.2 0.04 23.4 300 0.01
400 10.00 ~4 8g~ ~. 22 1.78 27.2 0.06 27.9
600 8.50 34.835 2.50 2.27 31.9 tr. 48.8
800 7. 11 ~4. 808 2.22 2.1:4 ~4.7 0.01 66.2
1002 6..18 34.786 2.18 2.68 46.4- 0.01 83.0
1302 4.63 34.793 2.16 2.76 38.1 0.03 103.0
1603 3.52 34.764 2.60 2.70 35.7 0.02 117 .0
2005 2.47 34.758 3.06 2.62 37.5 0.01 132.0
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STATION NO. 166 LAT. 00° 24 i s SECCHI DISK m.
CRUISE NO. 4A LONG. 54° 33 IE EXT. COEFF. (k) 0.04
VESSEL Anton Bruun DEPTH 4682 M RADIATION 304. 9cal./cmYday
DATE 5-X-63 TIME 0528 hrs. PLANKTON VOL.
WIND Force 2 Dir. 1 1 10SN STD. TOW 9.0 ml./m.2
02 P04 - P N03 - N N02-N NH3-N Si03-Si ChI. Q INSITU CI4 C14_1000fc
DEPTH TEMP. SAL. %0 DEPTH
ml./i' ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.g/I. ¡.gC/l.d. ¡.gC/l.d.
1 27 . 77 3S.520 4.86 0.21 0.8 0.03 3.3 1 0.09 n.6 4.1
50 27.26 35.591 5.02 0.25 0.6 0.06 3.7 17 0.11 13.5 3.13
75 24.24 35.478 4.05 0.61 8.2 0.39 7.4 34 0.12 11 .3 4.0
99 23.58 35.40:: 3.79 0.67 10.8 0.14 7.7 60 0.29 1 Lr: 4a
124 21.47 313.33'1 3.18 0.90 1 13. S 0.12 10.4 120 o 07 ~l. 1 .l.
149 1 8.04 35.262 2.38 1.28 22.1 0.04 16.0 200 0.03
198 14.27 35.206 2.73 1.33 23.4 0.07 19.1 300 0.02
395 10.71 35.028 2.66 1.77 27.1 0.02 27.9
581 9.00 35.028 1.43 2.46 38.9 0.02 55.4
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U. S. PROGRAM IN BIOLOGY -.INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 167 LAT. 020 4S'N SECCHI DISK m.
CRUISE NO. 4A LONG. 530 51 'E EXT. COEFF. (k) 0.07
VESSEL An ton Bruun DEPTH 4929 M RADIATION 419 gcal./cmYday
DATE 6-X-63 TIME 071 9 hrs. PLANKTON VOL.
WIND Force 4 Dir. 19 IOSN STD. TOW 38.0 ml./m.2
02 P04 - P N03 - N N02-N NH3-N Si03-Si Chi, a INSITU CI4 CI4_IOOOfc
DEPTH TEMP. SAL. 0/00 DEPTH
ml./1. /-9A/1. /-9A/1. /-0 A/I. /-0 A/I. /-0 A/I. /-0/1. /-gC/l'd. /-gC/l'd.
1 26.78 35. 40¿ 4.94 0.21 0.2 0.01 4.0 1 0.16 21.2 5.3
49 25.97 35.40~ 4.90 0.30 1.2 0.10 6.0 10 0.20 18.3 5.8
74 24.23 35.30r 4.55 0.41 4.1 1.23 5.1 20 0.41 15.9 8.4
98 23 . 68 35.28 4.22 0.52 5.2 0.09 7.4 33 0.36 10.5 6.9
123 22.89 35.26¿ 4.11 0.59 7.8 0.13 7.8 66 0.20 u 1.4
148 20.86 35.39Ç 2.53 1.21 17.3 0.05 14.7 200 u
197 14.69 35.22ê 2.78 1 .31 21.4 0.08 18.3 300 u
396 9.93 35.01¿ 2.22 2.06 31.9 0.05 39.0
595 9.76 35.08 1.64 2.38 36.3 0.03 46.1
794 8.99 35.21 0.84 2.72 39.4 0.04 68.9 .
994 6.71 35. OOC 1.20 2.89 36.2 0.03 94.7
1294 5.31 34.93Ç 1 .71 2.87 34.0 0.02 1 06.0
1594 3.94 34.861 2.25 2.83 32.2 0.05 126.0
1994 2.63 34. 80 2.97 2.68 33.6 0.03 142. 0
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U. S. PROGRAM IN BIOLOGY -. INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 168 LAT. 050 52tU SECCHI DISK m.
CRUISE NO. 4A LONG. 520 56 t E EXT. COEFF. (k) 0.07
VESSEL Anton Bruun DEPTH 4953 M RADIATION 408 gcol.lcmYday
DATE 7-X-63 TIME 0739 hrs. PLANKTON VOL.
WIND Force 3 Dir. 10 10SN STD. TOW 24.0 ml./m.2
02 P04 - P N03 - N N02-N NH3-N Si03-Si Chi. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTH
ml.i. ¡.gA/i. ¡.gA/i. ¡.gA/i. ¡.gA/i. ¡.gA/i. ¡.g/i. ¡.gC/I./d ¡.gC/I./d.
1 27.39 35.621 4.91 0.26 0.2 tr. 4.4 1 0.07 4.0 0.3
41 25.81 35.351 5.38 0.26 0.4 0.02 4.7 10 0.08 13.3 28.0
61 26.24 -:i: 68i: 5.12 0.3i: 1.4 0.45 4.4 20 0.09 14.3 40.9
81 26.03 35.735 4.80 0.47 4.5 1.30 4.7 33 0.19 10.0 50.4
101 25.08 35.449 4.91 0.39 3.4 0.94 6.4 66 0.34 0.6 26.9
122 24.9-: :3i:.59S 4. -:2 o 6i: 7 i: 0.22 6.8
162 1 9. 77 i3S.441 1 .61 1.59 22.1 0.21 18.6 125 0.06
324 11 .09 i3'3.028 2.20 1.96 28.7 0.07 31.4 200 0.03
481 10.18 :35.148 1 .61 2.36 29.4 0.07 44.9 300 u
6-:1 9.12 l-:i:, 1-:0 1.20 2. S5 30.8 0.10 59.9
773 8.83 13'3. 192 0.9-: 2.71 33.2 0.06 70.0
986 7.31 135.100 0.90 2.87 40.2 0.05 89.1 ,
1207 i:.96 i-:i:, 009 1 . 11 2.90 39.9 0.12 1 04.0
1545 4.58 34.926 1.68 2.83 37.6 0.05 119.0
lÆ 1& II 10 CO 1& II II A 11 A
u. S. PROGRAM IN BIOLOGY -.INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 169 LAT. 08° 57'N SECCHI DISK m.
CRUISE NO. 4A LONG. 52° 17' E EXT. COEFF. ~) 0.07
VESSEL An ton Bruun DEPTH 4599 M RADIATION 21 gcal.lcmYday
DATE 8-X-63 TIME 0417 hrs. PLANKTON VOL.
WIND Force 3 Dir. 14 10SN STD. TOW 17.0 ml.lm.2
02 P04 - P N03- N N02-N N H3-N Si03-Si ChI. 0 INSITU CI, C14_1000 tc
DEPTH TEMP. " SAL. 0/00 DEPTH
ml'/l. ,.OA/I. ,.oA/I. ,.OA/1. ,.OA/1. ,.OA/1. ,.O/1' ,.OC/l.d ,.OC/l.d.
1 27 .46 35.62i: 5.16 0.17 0.8 0.01 2.7 1 0.09 6.8 17.5
44 26.64 35.4T~ 5.23 0.17 0.4 0.09 3.3 10 0.07 8.5 29.2
66 26.47 35.71 ii 4.97 0.25 2.9 0.75 4.0 20 0.06 6.0 32.5
88 26.27 35.733 4.82 0.30 4.8 1.13 4.0 33 0.09 3.7 35.1
109 25.64 35.73i: 4.60 0.35 6.3 0.53 4.6 66 0.26 0.9 34.3
131 22.35 35.27C; 4.10 0.46 5.1 0.13 8.3 125 0.05
175 19.66 35. 33~ 3.05 0.76 14.1 0.13 13.1 200 0.06
350 1 2.64 35.329 1.40 1.39 23.7 0.07 31.8 300 0.05
529 9.76 35. 07~ 1.66 1 .61 30.0 0.03 44.1
713 1 o. 56 35.46~ 0.61 1.82 30.7 0.05 56.6
8g8 g,27 ~ç;. 39C 0.55 1.96 30.5 0.05 73.7
1172 6.96 35.161: 0.90 2.01 34.4 0.05 95.7
1456 5.04 34. 99C 1.52 2.07 35.0 0.04 116.0
1847 3.28 34.85Ç 2.33 1.98 31.8 0.04 136.0
1R 1& 10 1t (Q 1& 10 10 A 1l A



























02 P04 - P N03- N N02-N NH3-N Si03-Si Chi. a INSITU CI4 C14_1000fc
DEPTH TEMP. SAL. %0 DEPTH
ml.1. l-OA/I. l-OA/I. fLOA/1. l-OA/I. l-OA/I. l-O/1. l-OC/Lld l-OC/I.d.
1 26.74 135.551 4.99 0.25 0.7 0.04 2.3 1 0.36 48.2 ,8.0
20 26.05 35.453 5.38 0.21 0.6 0.02 2.7 10 0.39 43.8 37.5
40 22.88 35.291 4.37 0.58 6.8 0.44 8.3 20 0.41 28.6 56.5
60 21 .59 35.857 3.72 0.84 13.0 0.19 10.4 33 -- 44.5 236.0
80 20.42 35.313 3.27 0.98 13.4 0.10 12.3 66 0.51 u 36.2
101 19.42 35.317 3.06 1. 11 15.3 0.15 13.4 125 0.22
121 18.72 ¡,S. ,07 2.94 1. 19 16.9 0.10 14.6 200 0.20
161 15.51 35.410 1.29 1.99 26.5 0.07 26.6 300 0.32
227 13.61 35.603 0.89 2.19 25.7 0.08 31.5
295 1 2.68 35.479 0.98 2.26 36.6 0.08 35.5
368 12.03 135.433 0.94 2.33 29.2 0.08 38.0
451 1 1 . 24 35.421 0.78 2.54 31.2 0.06 47.3
:i 1& 10 10 C 1&lI lI A Jl A
U. S. PROGRAM IN BIOLOGY -.INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 171 LAT. 13° 11' N SECCHI DISK m.
CRUISE NO. 4A LONG. t5 1 ° 28' E EXT. COEFF. (k) 0.07
VESSE L Anton Bruun DEPTH 2323 M RADIATION 400 gcal./cmYday
DATE 15-X-63 TIME 0549 PLANKTON VOL.
WIND Force 2 Dir. 18 10SN STD. TOW ml.lm.2
02 P04 - P N03-N N02-N NH3-N Si03-Si ChI. 0 INSITU CI4 C14_1000fc
DEPTH TEMP. SAL. 0/00 DEPTH
ml.I. f-gA/1. f-gA/1. f-gA/I. f-gA/1. f-gA/1. f-9/1. f-9C/l.d f-gC/l.d.
1 27 . 22 35.669 4.98 -- 0.3 u 0.8 1 0.14 21.0 32.1
t50 24.6"3 "3S. S"36 4.60 0.61 "3.4 0.67 4.6 10 0.20 22.8 34.9
75 23 . 38 35. 484 4.10 -- 5.8 0.27 6.4 20 0.33 18.5 47.6
100 22. 56 35.44q 3.89 0.87 10.3 0.09 7.8 33 0.62 12.0 47.4
125 21.16 35.426 3.22 1.07 16.5 0.05 10.9 66 0.38 0.6 13.9
150 1 9. 97 35.391 2.68 1.30 12.9 0.06 13.6 125 O. 11
200 16.76 35.418 1.64 1.89 19.2 0.05 20.0 200 0.07
399 12.78 35.4T;; 0.77 2.41 26.0 0.04 33.5 300 0.04
599 11 .69 35.54i: 0.73 2.48 32.6 0.03 45.3
798 1 1 . 20 "3S.67C 0.44 2.6t5 3"3.9 0.03 55.8
998 9.38 35 . 48 "Z 0.55 2.80 29.8 0.02 74.8
lÆ1& ll 1l (C 1& ll ll A 11 A
U. S. PROGRAM IN BIOLOGY -. INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 172 LAT. 140 44lN
CRUISE NO. 4A LONG. 510 021E
VESSEL Anton Bruun DEPTH 878 M
DATE 1 5-X-63 TIME 2152 hrs.









02 P04 - P N03 - N N02-N NH3-N Si03-Si ChI. 0 INSITU CI4 C14_1000fc
DEPTH TEMP. SAL. 0/00 DEPTH
ml'/l. ¡.9A/1. ¡.9A/ i. ¡.9A/i. ¡.9 A/I. ¡.9A/i. ¡.9/i. ¡.9C/l.d ¡.9C/I./d.
1 28.03 35.939 6.08 0.28 0.7 u 4.4 1 0.04 15.5 2.8
14 26.68 35.961 5.04 0.41 1. 1 0.21 4.4 10 0.06 10. 1 1.8
24 25. 13 35.49L: 5.30 0.37 1.0 O. 11 4.4 20 0.35 15.4 28.2
47 22.83 35.29L: 4.24 0.74 8.5 0.78 7.4 33 0.51 18.0 4.5
71 21.61 35.43E 3.40 1 .06 14.5 0.06 11.6 66 0.16 0.9 2.8
95 20.31 35.52L: 2.27 1.54 22.9 0.01 15.4 125 0.06
118 1 8.34 35.44~ 2.04 1. 71 23.3 u 19. 1 200 0.03
142 17.41 35. 40 i: 1. 91 1.78 19.8 0.01 21.5 300 0.10
189 -- 35. 50~ 1.08 2.15 21.5 u 26.4
380 1 2. 46 35.48-; 0.55 2.49 38.6 0.01 37.9
572 11 .87 35.65E 0.72 2.57 29.0 u 48.3
767 1 2 . 73 36.14Li 0.50 2.43 25.9 0.07 51.7
II 1& II 1I C 1& II II,A 1l A
u. S. PROGRAM IN BIOLOGY -. INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 173 LAT. 1 50 27 i N SECCHI DISK m.
CRUISE NO. 4A LONG. 520 50 IE EXT. COEFF. (k) 0.06
VESSEL Anton Bruun DEPTH 2295 M RADIATION 385 gcol./cmYdoy
DATE 16-x-63 TIME 1015 hrs PLANKTON VOL.
WIND Fore e 3 Dir. 25 10SN STD. TOW 174.0 ml. /m.2
SAL. %0
02 P04 - P N03 - N N02-N NH3-N Si03-Si Chi. a INSITU CI4 C14_1000fc
DEPTH TEMP. DEPTH
ml.I. ¡.OA/I. ¡.OA/I. ¡.OA/I. ¡.OA/I. ¡.OA/I. ¡.g/I. ¡.OC/I.d. ¡.gC/l.d.
1 27 . 84 3s.81i; 5.04 0.31 0.6 u 2.4 i 0.25 25.2 28.6
22 24 82 ~i:_ 616 s.ss o. S2 1. 1 0.05 4.5 13 0.57 42.9 70.3
26 0.85 40.1 101.0
39 0.71 15.9 41.2
78 0.02 0.9 2.4
125 0.15
200 0.05
"?S2 1 2. 73 3S.642 0.32 2.59 32.1 0.01 41.2 300 0.02
JÆ JE ID)"(u ~ JE)D IQ A 'l A
U. S. PROGRAM IN BIOLOGY -. INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 174 LAT. 160 27'N SECCHI DISK m.
CRUISE NO. 4A LONG. '140 "39'E EXT. COEFF. (k) 0.06
VESSEL Anton Bruun DEPTH 2730 .f RADIATION 379 gcal./cmYday
DATE 1 7 -X-63 TIME 0506 hrs. PLANKTON VOL.
WIND Force 1 Dir. 99 10SN STD. TOW ml./m.2
02 P04 - P N03 - N N02-N N H3-N Si03-Si Chi. a INSITU CI4 C14_1000 fcDEPTH TEMP. SAL. 0/00 DEPTH
ml'/l. fL9A/1. fL9A/1. fLOA/1. fL9A/1. fLOA/1. fLO/I. fL9C/l'd fLOC/l'd.
1 28.42 1'1.875 4.97 0.'10 O. "3 u 2.8 1 0.24 26.3 59. '1
25 23 . 0 1 35.562 4.06 1.07 4.1 1.52 7.0 13 0.30 30.3 70.9
50 18.49 35.373 2.35 1.54 20.8 0.07 15.6 26 0.43 26.8 72.7
74 17.67 35.565 0.41 2.24 32.7 0.02 24.6 39 0.34 5.8 19. 1
99 1 s. '17 1'1.535 0.51 2.1"3 28.8 0.10 26.6 78 0.04 u 1.8
149 1 '1.02 :SS.6"36 0.32 2. "3'1 26.1 0.01 30.0 125 u
198 14.21 35. 604 0.45 2.34 26.2 0.01 29.2 200 trac e
"396 12.47 35.629 0.27 2.60 28.0 0.01 41.2 300 u
'194 11 . '12 '5'1.636 0.28 2.75 30.7 0.01 53.1
792 10.17 35.529 0.49 2.80 36.0 u 64.3
990 9 27 1'1.490 0.41 2.91 44.4 0.01 76.7,
1287 7.06 155.235 0.47 3.15 37.0 0.03 101.0
1 S84 5.00 BS.024 1. 21 -:.00 47.8 0.03 1 22. 0
1979 "3.18 1"4.861 2.02 2.94 42.9 0.02 1 46 . 0
II 1& 11 10 ca 1& 11 If A 11 A



























02 P04 - P N03- N N02-N NH3-N Si03-Si ChI. Q INSITU CI4 CI4_IOOOfc
DEPTH TEMP. SAL. %0 DEPTH
ml'/I. tLCJA/1. tLr;A/1. tLr;A/1. tLr;A/1. tLg A/I. tLr;/I. tLgC/l.d. tLr;C/f.d.
1 28 . 29 313 778 S.17 0.23 O.S 0.04 4.1 1 O"JO 47. "J 18 4
1 I: 27 68 "Ji: 867 13.60 0.88 0.3 0.04 2. " 13 0.20 34.1 23.1
25 25.49 35.762 5.60 0.41 3.3 0.30 3.7 26 1.23 101.0 81.8
50 22.30 35.447 4.42 0.94 15.7 2.20 9.6 39 0.69 13.2 19.4
75 20. 1 2 35. 548 2.05 1.60 23.2 0.16 18.2 78 0.13 0.6 3. S
101 18.86 ."JS. S44 1 28 lag7 24 8 0.07 20 4 121: o O"J
126 17.62 :35.582 0.80 2.21 27.9 0.07 28.4 200 u
1131 1 6. 77 '3s.611 O. Sg 2.29 27.S 0.07 28.2 300 o 04
201 15.70 35.636 0.43 2.38 29.0 0.04 30. i:
295 1 3.56 35.622 0.44 2.49 27.2 0.04 38. q
IÆlE JD 1I (Q lE JD JD A 'l A
U. S. PROGRAM IN BIOLOGY -.INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 176
CRUISE NO. 4A







570 09 l E
3876 IV¡
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02 P04 - P N03 - N N02-N NH3-N Si03-Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTH
ml'/l. ¡.OA/1' ¡.OA/1. ¡.OA/I. ¡.OA/1. ¡.OA/1. ¡.O/1. ¡.OC/l.d. ¡.OC/l.d.
1 28. 1 7 35.62i; 4.93 0.21 1.8 0.01 2. ç 1 0.12 2S.3 29.7
25 25.23 35.579 5.77 0.27 0.7 u 1.7 13 0.18 23.2 34.6
49 23.42 35.498 4.42 0.88 9.6 1.97 7. -i 20 0.26 -- 31.0
74 21 .89 -:S.441 3.69 1.07 14.4 0.10 9. C; 26 0.26 29.6 62.6
98 19.80 35.360 3.16 1.31 18.0 0.15 12. ~ 32 0.67 -- 78.6
148 18. -:8 1-:5.812 0.29 2. "31 2t). "3 O.OS 23.ê -:g 0.88 1 Sa t) t)g 4
197 15.60 35.530 0.70 2.19 27.3 0.12 26. ~ 50 0.61 -- 33.6
394 13.11 35. 647 0.29 2.S4 28.4 u 37.E 78 0.02 u 4.2
590 1 1 . 58 35.603 0.27 2.74 33.4 u 50.ê
788 10.32 35.567 0.26 2.87 34.3 0.01 65. (
g8t) 8.98 35.417 0.39 2. gt) -:6.2 u 79.~
1284 7.20 35.246 0.64 3.06 39.0 u 96.ê
1581 5.19 35.037 1.06 3.12 31.2 0.02 1 20 . (
1979 3.25 34.865 1.85 2.98 39.2 0.01 1 45. (










LAT. 1 50 18' N SECCHI DISK m.
LONG. 570 43'E EXT. COEFF. (k) 0.06
DEPTH 3356 M RADIATION 399 gcal./cmYday
TIME 2337 hrs. PLANKTON VOL.
WIND Force 00 Dir. 00 IOSN STD. TOW 45.0 ml.lm.2
02 P04 - P N03 - N N02-N N H3-N Si03-Si ChI. a INSITU CI4 C14_100OfcDEPTH TEMP. SAL. 0/00 DEPTH
ml'/l. tJQA/1. tJQA/1. tJQA/1. tJQA/1. tJQA/1. tJQ/1. tJQC/l.d f1QC/l.d.
1 28.28 ""ç¡. T:sç¡ ç¡ ..:: ç¡ 0.20 1. 7 u 1 .2¡ 1 0.24 8.4 7.1
?i; 2i; 06 ":i; _ i;67 6 14 o 26 1.4 0.02 1. C; n 0.2"" 24. ç¡ 14. ""
ç¡0 2"".22 ""ç¡. ç¡01 4.27 0.88 4.0 0.63 8. c 20 0.29 -- u
7ç¡ 2 1 . 27 35.429 3.85 1. 12 15.7 0.06 10.6 26 1 .12 62.6 46.2
100 19.52 "JS.364 3.35 1.35 19.5 0.08 12.2 32 1.80 -- 60.6
14G 1 6 . 94 3S. S14 0.9S 2.08 27.4 0.02 23.1 39 1.74 ""6.7 6G.6
199 14.95 35.420 1.12 2. 11 28.4 0.07 26.6 50 0.30 -- 10.9
398 12.91 35. 640 0.43 2.59 31.6 0.01 39.3 78 0.11 0.9 2.3
598 1 1 . 58 35.598 0.28 2.79 36.4 u 53.4
798 1 0.35 35.575 0.30 2.99 14.3 u 65.5
998 8.94 3S.442 0.38 3.01 33.8 0.01 83.1
1298 6.62 35. 187 0.82 3.08 40.0 u 105.(
1598 4.58 34. 979 1.45 3.03 27.3 u 1 28 . (
1998 3.01 34.844- 2.16 2.89 38.7 0.01 147. (
~ IE 11 11 (: IE II JD A 11 A.
U. S. PROGRAM IN BIOLOGY -. INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 178 LAT. 14° 21 l N SECCHI DISK m.
CRUISE NO. 4A LONG. 58° 18 l E EXT. COEFF. (k) 0.06
VESSEL An ton Bruun DEPTH 3780 M RADIATION 410 ocal./cmYday
DATE 1 9-X-63 TIME 11 26 hrs. PLANKTON VOL.
WIND Force 0 Dir. 00 IOSN STD. TOW 16.0 ml. /m.2
DEPTH SAL. 0/00
02 P04 - P N03 - N N02-N N H3-N Si03-Si ChI. a INSITU CI4 C14_1000fc
TEMP. DEPTH
ml.ll. ¡.OA/I. ¡.OA/I. ¡.OA/I. ¡.OA/I. ¡.OA/I. ¡.O/1. ¡.OC/I.d ¡.OC/i'/d.
1 27.q6 'ir:, 684 4 qi 0.23 1.7 u 2.4 1 0.16 1.6 28.9
2r: 24. 35 35.542 4.59 0.63 8.2 1.33 5.8 13 0.12 22.5 37.6
4q 21 ,q2 'ir:,,'i64 4.01 0.94 12.8 0.06 9.6 20 0.73 -- 75.1
74 20.11: 'ii:. 477 2.22 1.4"5 17.8 0.03 14. -; 26 0.70 31.0 93.6
q8 18.50 35.642 0.22 2.33 24.4 0.03 21.2 32 0.61 -- 53.2
147 16.09 3S.SS7 0.32 2.38 28.4 0.01 26. c 39 0.41 9.2 39.5
197 14.l:s 35. 540 0.44 2.39 31.5 0.01 30.~ 50 0.12 -- 5.3
3q3 1 2. 38 35.571 0.49 2.55 35.5 0.01 39.~ 78 u 0.10 1.0
1:90 11 .66 3S.640 0.50 2.69 32.4 u 49. C;
786 10.71 3S.677 0.38 2.81 39.9 0.01 S4.lJ
983 9.67 35.618 0.37 2.92 41.2 0.01 77 .lJ
1278 6.80 3S.221 0.76 3.09 44.3 0.01 102. C
1573 4.60 34.972 1.47 3.08. 42.8 0.01 125. C
1970 3.08 34.850 2.14 2.99 41.2 0.01 1 46 . C
~ Eii 1( co Eii If A ir A
U. S. PROGRAM IN BIOLOGY -.INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 179 LAT. 13° 121N SECCHI DISK m.
CRUISE NO. 4A LONG. 58° 58 IE EXT. COEFF. (k) 0.06
VESSEL Anton Bruun DEPTH 41 97 M RADIATION 394 gcal./cmYday
DATE 1 9-X-63 TIME 2346 hrs. PLANKTON VOL.
WIND Force 3 Dir. 07 10SN STD. TOW 104.0 ml.lm.2
02 P04 - P N03 - N N02-N N H3-N Si03-Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTH
ml'/1. lJ9A/1. lJ9A/1. ¡.9A/1. lJ9 A/I. lJ 9 A/I. lJ9/1. lJgC/l.d. lJ9C/I'/d.
1 28 . 27 35.855 5.18 0.21 2.6 0.01 1.8 1 0.33 48.5 u
14 27 . q 1 ~i:_ 861 i:. ~7 0.21 2.3 u 2.4 13 0.33 45.7 4i:.7
24 21.9i: "3i:.6i:i: 3.08 1.30 21.0 1.25 10. 1 20 1 .14 -- 68.1
48 16. qi: ~i:.471 1.37 1.97 33.5 0.05 22.7 26 0.q4 "38. "3 62. i:
71 15.92 35 . 547 0.86 2.10 39.9 0.04 26.0 32 0.35 -- 11 .4
95 1 5. 27 35.506 0.81 2.15 38.0 0.03 31 . 1 39 o.oi: 1.4 ~.o
14"3 14.02 3i:. i:31 0.76 2.26 40.5 0.02 30.8 50 0.05 -- "3.0
190 13.32 35.422 0.88 2.29 40.1 0.02 34.8 78 0.05 u 2.5
380 1 1 . 58 35.429 0.59 2.60 38.3 u 44.i:
i:70 10.67 3i:.449 0.38 2.84 45.0 0.01 58.1
762 9.86 35.439 0.46 2.84 43.4 0.01 71.9
955 8.26 35.267 0.57 3.00 50.1 0.01 84. i:
1240 6.61 35.141 0.97 3.03 46.6 u 102.0
1 i:2"3 4.84 "34.993 1.49 3.00 47.i: 0.01 1 22. C
1906 3.20 34.8i:3 2.24 2.83 45.2 0.01 142.0
~ IE lI 1U (0 IE lI lI A ir A
U. S. PROGRAM IN BIOLOGY -. INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 180 LAT. 120 15 l N SECCHI DISK m.
CRUISE NO. 4A LONG. 59° 42lE EXT. COEFF. (k) 0.06
VESSEL Anton Bruun DEPTH 4279 l4 RADIATION 386. ocal./cmYday
DATE 20-X-63 TIME 1 300 hrs. PLANKTON VOL.
WIND Force 3 Dir. 03 IOSN STD. TOW 4.0 ml.lm.2
02 P04 - P N03- N N02-N NH3-N Si03-SI ChI. 0 INSITU Cl4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTH
ml.I. fLOA/1. fLOA/1. fLOA/1. fLOA/1. fLOA/1. fLO/I. fLoC/Lid. fLOC/l.d.
1 ?8,04 l7ii: 006 !:. 1 ": 0.36 1 .6 u 3. i: 1 0.05 12.5 9.6
24 28.!:4 136.2!:3 !:.24 0.23 1.3 0.01 3. ., 13 u 10.8 7.6
48 27.93 36.290 5.13 0.27 1.4 0.02 2. .. 20 0.04 -- 3.7
71 27 . 27 36.097 4.70 0.35 1.9 0.32 3. ~ 26 0.05 5.2 6.8
o!: 26.03 35.980 4.71 0.56 4.8 0.05 4.( 32 0.05 -- 7.6
110 24 - 1 0 1":!:-820 ":.80 0.80 1 ":.4 0.07 7. ¿ 39 0.09 S.l 16. ":
143 20.82 35.678 1.58 1.69 22.2 0.02 15. e 50 0.14 -- 13.4
100 17.18 35. 588 0.79 2. 11 25.6 0.02 24.¿ 78 0.30 2.2 7.4
380 12.42 35. 448 0.59 2.35 32.8 0.02 37.(
570 11 .70 35.599 0.43 2.64 30.5 0.02 48.(
7!:0 10. !:2 3!:.588 0.38 2.70 35.1 0.02 65. (
048 8.78 I":!:. ":04 0.44 2.81 36.4 0.01 79. (
122": 6_70 I":!:. 101 0.84 2.04 ":0.0 0.01 101.(
1 !:OO 4.83 34. 977 1.40 2.87 37.2 0.03 121.(
1894 3.24 34.870 2.16 2.68 40.3 0.01 13'8 . (
2286 2.39 34.791 2.76 2.64 41.6 0.20 1 50 . (
2670 2.01 34.766 3.02 2.62 41.9 0.13 1 55. (
3076 1.83 34.753 3.19 2.59 39.0 0.34 1 60 . (
7i477i 1.T3 34. 7 S6 3.30 2.92 40.3 0.29 1 50. (
3872 1.67 34. 746 3.57 2.99 38.9 0.28 1 54. c
IR 1& 11 1U en 1& JI JI.A 1l A
U. S. PROGRAM IN BIOLOGY -.INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 181 LAT. 140 09 i N SECCHI DISK m.
CRUISE NO. 4A LONG. 61 0 07 i E EXT. COEFF. (k) 0.06
VESSEL Anton Bruun DEPTH 4052 1'1 RADIATION 394 gcal./cmYday
DATE 21-X-63 TIME 061 7 hrs. PLANKTON VOL.
WIND Fa rc e 0 Dir. 99 IOSN STD. TOW 15.0 ml./m.2
02 P04 - P N03 - N N02-N N H3-N Si03-Si Chi. a INSITU CI4 C14_1000 fc
DEPTH TEMP. SAL. %0 DEPTH
ml.l. fLgA/l. fLgAI i. ¡¡gAlL. fLgA/l. fLgA/l. fLg/1. fLgC/l.d. fLgC/l.d.
1 28. 1 4 3S.798 5.02 0.25 0.9 u 2.2 1 0.06 15.7 879.0
2S 26. ,9 ,s.608 S.3S -- 0.6 0.01 4.0 13 0.13 20.6 74.9
44 2S.40 3S.8,7 4.47 0.63 5.7 0.44 3.5 20 O. 11 -- 69.9
7S 2,.61 3S. S77 4.16 0.86 11. 0 O. 11 6. 1 26 0.14 15.7 75.1
99 22.2, ,S. SS, 3.08 1.08 17. 1 0.06 8.6 '2 0.21 -- 69 4
123 20.98 35. S7S 2.31 1.41 17.7 0.04 11.8 39 0.38 18.7 78.5
148 19.87 35.710 O. ¡:6 2.01 24.1 0.03 16.3 50 0.40 -- 33.4
197 16.95 35. 562 0.32 2.38 25.2 0.02 23.6 78 0.16 -- 70.5
39S n.l0 'S.619 0.16 2.58 30.9 0.01 35.6
598 11 . 55 35.587 0.22 2.74 36.4 0.03 49.7
790 1 O. 26 35. 577 0.27 2.84 33.0 0.01 64.0
988 8. S 1 3S.376 0.48 2.96 35.0 0.03 79.2
128S 6.28 'S.14" 0.94 3.07 37.9 0.01 101.0
1 S8S 4.4S ,4.9S9 1. 51 2.98 39.7 0.01 1 24. 0
1984 2.98 ,4.8,4 2.27 2.86 ,6.6 0.02 141.0
~ ElI UJ C ElI lI A 1l A
U. S. PROGRAM IN BIOLOGY -. INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 182 LAT. 1';0 t;81 N SECCHI DISK m.
CRUISE NO. 4A LONG. 62° "33 i E EXT. COEFF. (k) 0.05
VESSEL An ton Bruun DEPTH 3900 1"1 RADIATION 404 gcal./cmYday
DATE 22-X-63 TIME 024'5 hrs. PLANKTON VOL.
WIND Fa rc e 4 Dir. 05 10SN STD. TOW 31.0 ml.lm.2
02 P04 - P N03 - N N02-N N H3-N Si03-Si ChI. a INSITU CI4 C14_1000fc
DEPTH TEMP. SAL. 0/00 DEPTH
ml./i' fLOA/1. fLOAj I. fLOA/1. fLOA/1. fL Q A/I. fLO / I. fLOC/l'd fLOC/l'd.
1 28. 24 35.76Ç 5.32 0.53 u 0.01 2.7 1 0.10 u 32.3
25 26.44 35.56c 5.80 0.17 u u 2.¿ 14 0.10 19.( 30.9
50 24.52 35.42E 5.04 0.33 3.7 0.62 4.5 20 0.12 -- 29.1
75 23. 98 35 . 54E 4.21 0.56 10.0 0.25 6.3 28 0.23 17.2 37 4
100 22.65 35.50C 4.32 0.80 16. 1 0.10 7.8 38 0.31 -- 27.9
124 21.44 35.94C 1.38 1.66 32.1 0.06 13. 1 47 0.30 1.( "30.8
149 19.83 35.861 0.80 2.07 35.6 0.03 18.4 75 0.20 -- 2. t;
199 1 7.45 35. 9W 0.61 2.20 28.7 0.01 26.1 94 0.0t; 0.4 3.6
397 13.02 "3'5.721 0.44 2.46 42.1 O.OS 39.6
595 11.31 35.57 0.40 2.57 45.0 0.03 53.4
792 9.81 3'5.46E 0.22 3.23 so.4 0.04 69.5
989 8.35 35.34E 0.22 3.61 56.2 0.04 84.9
1200 6.69 35.17C 0.83 3.12 56.2 0.02 101.0
1483 4.89 34.99E 1 .16 3.00 55.9 0.03 122.0
1864 3.26 34.86C 2.03 2.66 55.0 0.02 141.0
2252 2.45 34.76C 2.30 2.64 54.9 0.08 54.0
2646 1.98 34.76c 2.64 2.50 44.9 0.07 159.0
2943 1.82 34. 75~ 2.94 2.44 51.3 0.14 h 59.0
3342 1. 74 34. 7'5~ "3.1'5 2.39 '53.7 0.12 1 '59.0
3641 1. 72 34.7411 3.22 2.71 50.4 0.13 1 56.0










LAT. ?':o 431N SECCHI DISK m.
LONG. 660 21 IE EXT. COEFF. (k) 0.07
DEPTH 208. 5 M RADIATION 329.0 gcal./cmYdoy
TIME 2227 PLANKTON VOL.
WIND Force 3 Dir. 25 IOSN STD. TOW -- ml./m.2
02 P04 - P N03 - N N02-N N H3-N Si03-Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTH
ml'/1. fLgA/1. fLgA/1' fLgA/1' fLgA/1. fLgA/1. fLg/1. fLgC/l'd. fLgC/l.d.
1 27 . 23 36.43" 5 . 40 0.86 1.5 O. 35 4 . 4 1 L 11 94 c 74.8
10 27. 23 36.43" 5 . 48 0.66 1.5 0.35 4.0 10 1 21 8fi F f)~ ?
25 26.65 36.43' 4.63 0.75 6.2 1.26 4.6 20 0.82 45. " 46 . 2
50 24.59 36.37 2.93 1.23 15.8 0.27 6.7 28 0.60 -- ':fi q
75 21 . 24 36.07 L 1.00 1.89 18.'1 0.01 15.5 ?': 0,48 18 ? 1 r:
100 20.67 36.02 0.61 2.05 22.8 0.01 18.8 66 0.06 o ,¿ 2 1
125 20.37 36.00e 0.66 2.08 20.5 0.02 19.7 80 o . 04 -- u
150 19.78 -- -- -- -- -- -- 100 u -- 2.0
200 1 7 . 07 35.97e o . 44 2.43 18.7 0.87 29.7
225 1 6. 34 35.99r 0.33 -- -- -- --
lÆlE II 1U co lE II II A 1l A
U. S. PROGRAM IN BIOLOGY -.INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 184 LAT. 220 33' N SECCHI DISK m.
CRUISE NO. 4A LONG. 650 56' E EXT. COEFF. (k) 0.09
VESSEL An ton Bruun DEPTH 2255 M RADIATION "328 gcal./cmYday
DATE 29-X-63 TIME 0912 hrs PLANKTON VOL.
WIND Force 2 Dir. 23 10SN STD. TOW 19.0 ml.lm.2
02 P04 - P N03 - N N02-N NH3-N Si03-Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. 0/00 DEPTH
ml.1. fLgA/1. fLgA/ I. fLgA/i. fLgA/1' fLgA/i. fLg/1. fLg C /I.d. fLgC/l.d.
1 27 . 58 1"36.578 4.G8 -- u u 1 q 1 0.21 ?O .7j l;7jO
40 26.78 36.511 4.48 -- 2. 1 0.35 3.7 8 0.20 22.6 6i: q
74 20.93 36.04í 0.81 -- 22.1 0.10 15. 1 16 0.26 2G.6 74.7
99 1 9.38 35.88E 0.45 -- 21.8 0.20 21 .1 26 0.27 15.5 88.0
124 18.5"3 1"35. G"31 0.50 -- 16.5 0.08 27j 6 7ji: 0.71 -- q7j i:
149 18.12 36.07c. 0.50 -- 17.4 0.07 26.0 i:2 0.17 4.2 7.6
199 16.39 36.0F 0.50 -- 18.6 1.46 31.5 75 0.08 -- 7j 0
397 13.33 35.83C 0.33 -- 21.0 1.34 43.1 100 0.01 -- 1.g
596 11 .56 35. 63~ 0.20 -- 25.3 0.50 56.1
794 10.17 35.531 0.22 -- 33. g 0.05 71.8
995 8.64 35.38c 0.23 -- 36.0 0.05 85.1
1294 6.55 35.173 0.50 -- 41.6 0.05 01.0
1594 4.59 34.983 1 . 1 1 -- 33.9 0.05 31.0
1994 3.07 34.840 1.99 -- 38.2 0.05 47.0
iælE 11 1U (Q 1& 11 II .A:ir A
U. S. PROGRAM IN BIOLOGY -.INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 18S LAT. 200 39'N SECCHI DISK m.
CRUISE NO. 4A LONG. 640 41' E EXT. COEFF. (k) 0.09
VESSEL An ton Bruun DEPTH 31 73 l1 RADIATION 365. gcal./cmYdoy
DATE -:0-X-6-: TIME 0207 hrs PLANKTON VOL.
WIND Force 2 Dir. 02 10SN STD. TOW 28.0 ml. /m.2
SAL. %0
02 P04 - P N03- N N02-N NH3-N Si03-Si ChI. a INSITU CI4 Cl4_1000fc
DEPTH TEMP. DEPTH
ml.I. ¡.gA/I. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.gA/i. ¡.g/I. ¡.gC/l.d. ¡.gC/I./d.
1 27 . 49 36.474 4.93 0.31 0.4 u 1.4 1 0.09 20.4 40.9
2i: 27 t:g --- 4. gi: 0.23 0.4 0.01 1.4 8 0.14 20.6 49.5
SO 24.97 136.184 3.38 1.04 16.2 0.53 5.1 16 0.14 20.4 38.9
75 22.84 36.236 1.72 1.38 23.0 0.06 10.6 25 0.16 15.9 51 . 1
100 21 . 54 36. 109 0.66 1.84 25.8 0.05 12.8 35 0.23 -- 57.9
12i: 20.24 ,3"5. 969 0.30 2.1 S 2S.8 0.03 17.0 52 0.42 2.37 23.3
1 SO 1 8.77 35.822 0.28 2.20 28.0 0.03 23.3 75 0.09 -- 2.53
200 17 7'3 1-.6 02t: 0.2"1 2.32 2i:.8 0.02 25.6 100 0.02 -- 1.96
400 1 3. 56 :3S.86t: 0.13 2.56 28.8 1.37 34.0
600 11 62 :-:t:.653 O. 11 2.78 32.8 0.57 54.4
791.~ 10.06 !3S. S27 0.12 2.95 4-1.0 0.02 70.0
994 8.55 3S.386 Q.12 :'5.12 42.0 0.01 I 85.1
12G4- 6.47 3S.174 0.46, 3.18 42.9 0.02 1 07 . 0
1 S94 4.49 34.955 1 . 17 3.14 42.3 0.02 131.0
1 GGri ~ O~ ~4 R4.q 1 G2 2 8q ~q. i: o 01. 1 46 . 0
?~Gh ? 0R ~4 q87 1.8S 2c68 37.4 o. ?8 136. a
27g'7 1.88 34.767 ?67 2.60 39.4- 0.08 I 165.0
-=OG7 1 7)+ 34.761 2.77 2.67 38.7 0.24- 164.0
~ JE IDY(U ~ JElI lI A ir A




























02 P04 - P N03- N N02-N N H3-N S103-SI ChI. a INSITU Cf4 Cf4-1000feDEPTH TEMP. SAL. 0/00 DEPTH
ml.I. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.g/I. ¡.gC/l.d ¡.gC/l.d.
1 27 . 41 36. l1ê 5.26 0.83 u u 0.9 1 0.33 40.7 63.1
25 25.29 35.80L 5.06 0.81 2.3 0.28 2.4 13 0.66 49.7 85.9
50 23.39 35.99( 2.77 1 .41 17.7 0.17 8.3 20 0.77 -- 78.1
75 22.43 36. 132 1.77 1..45 16.6 0.07 10.0 26 1.03 56.0 80.7
100 20.65 35.87' 0.77 1.98 18. 1 0.08 15. 1 32 1.00 -- 76.5
125 19.51 35.87E 0.53 2.20 19.2 0.06 19.7 39 0.47 14.8 35.5
150 18.91 35.90E 0.53 2.22 21.9 0.06 21.9 50 0.19 -- 4.6
200 1 7. '10 1'1i=.88E 0.60 2.24 23.0 0.01 25.5 78 0.11 1 .6 3.5
400 13.63 i3i=.891 0.28 2.51 20.6 0.08 39.6
600 11 .67 35. 65~ 0.22 2.81 31 .0 0.02 53.1
800 1 O. 23 35.54c 0.17 2 . 94 24. 7 0.02 69.4
1000 8.74 35.4H 0.12 3.07 34.8 0.01 82.8
noo 6. i=0 3i=.17Ç 0.39 3.19 . 34.9 0.02 '108.0
1600 4.63 34.991 1.06 3.05 38.4 0.05 128.0
2000 3. 11 34.85Ç 1.88 3.01 35.5 0.02 143.0
2400 2.30 34.80l 2.34 3.04 38.6 0.03 1 54. 0
2800 1.90 34.76C 2.66 2.78 38.3 0.02 164.0
3200 1.73 34.7i=c 2.77 2.61 32.6 0.05 165.0
lÆlE 10)'(( ~ lE lI lI A 11 A
U. S. PROGRAM IN BIOLOGY -. INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 187 LAT. 220 23 v N SECCHI DISK 0.06 m.CRUISE NO. 4A LONG. 630 32vE EXT. COEFF. (k)
VESSEL Anton Bruun DEPTH 830 M RADIATION 340 gCCll./cmYdClY
DATE 31-X-63 TIME 011 2 hrs PLANKTON VOL.
WIND Force 2 Dir. 16 IOSN STD. TOW 34.0 mi./m.2
02 P04 - P N03- N N02-N NH3-N Si03-Si ChI. a INSITU CI4 Cl4_IOOO fcDEPTH TEMP. SAL. %0 DEPTH
ml'/1. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.O/1' ¡.OC/l.d. ¡.OC/l.d.
1 27 . 68 36.036 5.16 0.35 0.1 u 1 .2 1 0.23 26.9 30.5
25 26.81 36.041 5.57 0.42 0.5 0.08 1.3 13 0.24 34.8 32.8
50 25.26 13S.94;; 4.4"3 0.96 10.7 0.14 2.6 20 0.22 -- 28. "3
74 23.31 35.878 3.32 1.46 19.7 0.07 7.4 26 0.15 25.3 32.3
99 22.36 36.075 2.02 1.60 22.0 0.05 9.7 32 0.54 -- 7.8
124 20. 62 35.919 0.50 2.09 26.3 0.06 15. 1 39 0.63 17.2 46.6
149 1 9. 23 35.790 0.53 2.21 25.8 0..04 19.7 50 0.35 -- 2. 1
198 17..49 35.796 0.55 2.27 23.5 0.01 24.3 78 0.05 u 1 . 1
396 14.09 35.908 0..23 2.77 25.6 0..68 49.0
594 12..33 35. 732 0.32 2.54 25.1 0.18 36.6
lÆ IE ~ 1U C lEJ( Jl A 1l A.





























02 P04 - P N03 - N N02-N NH3-N Si03-Si Chi. a iNSITU Cl4 CI4_IOOOfc IDEPTH TEMP. SAL. %0 DEPTH ,
mi./1. fLOA/1. fLfJA/i. l-OA/I. fLOA/1. fLfJA/I. i ¡.g/l. fLgC/l'd f-GC/I.d. T -i
1 27.74 ")6.24' i=.04 0.46 0.01 1.2 1 0.19 24~2 . 36.6 "1u ~25 26.69 36.30C 4.90 0.40 0.9 0.22 1 .5 16 0.12 20.7 56.1 I
49 22. 1 ") ")i=.t:91 ").22 1 . 1 5 15.4 0.10 8.8 24 0.25 -- 46.5
74 2 1 . 77 36.06~ 1.05 1.72 21.9 0.09 12.3 31 0.75 37.5 81 . 1
98 20.09 35.86í 0.50 2.12 21 . 1 O. 11 18.7 4.0 0.91 -- 40.4
147 18.02 35.81ê 0.24 2.30 22.7 0.09 25.1 54 0.43 5.46 17.3
196 16,96 "'i=.air 0.28 2. ")"' 22.1 0.09 27.4 75 , u -- 1 .81
1
")9"' 1 ").47 ")i=.74C; 0.26 2.53 24.9 0.03 i 37.2 107 0.01 LO I




787 10.8h 'ít:_t:a' o 21 2.93 31.6 0.02 63.7 ì
-1
~l L. q8t: a 16 "'t: _ 4t:' 0.17 "' Oi= "'4. 0 0.02 , 81.6 i -- 1i r1282 6 a4 -;t: 21 ~ 0.44 'í.16 "'9. 1 0.01 102.0 . i
--
1 t;7a s.08 'ít;. o"'~ 0.97 3.15 36.6 0.02 . 126.0
-+1976 3.32 34. 87' 1. 74 3.00 39.9 0.04 143.0 l
2'í7i= 2_L~1 7)4 80c 2.12 2.84 18.1 0.02 155.0 I
2674 1.99 14.77í 2.55 2.78 39.9 0.01 163.0
I
I i
ll 1& JD UJ (c 1& ll JD A 1l A




























02 P04 - P N03- N N02-N NH3-N Si03-Si Chi. 0 INSITU CI4 C14_1000fc
DEPTH TEMP. SAL. 0/00 DEPTH
ml';l. fL9A/i' fL9AI i. fLtJA/1. fL9A/1. fL9A/1. fL9/1' fL9C/Lld. fLtJc/Lld.
1 27.85 36.257 5.59 0.40 0.1 0.01 2.8 1 0.55 43.7 85.9
25 25.17 36.011 4.82 0.86 5.9 1.84 3.2 16 0.56 45.6 91.3
49 21 . 133 313.830 2. OS 1.88 25.6 0.21 12.9 24 0.60 -- 81.3
74 20.02 35.802 0.91 2.14 30.3 0.08 17.7 31 0.80 413.8 86.13
99 1 8. 90 35.796 0.94 2.21 27.4 O. 11 21 .1 40 0.47 -- 38.7
123 18.36 35.898 0.62 2.26 23.1 0.07 23.7 54 0.20 1 .6 13.3
148 17.93 35.999 0.56 2.25 27.9 0.08 24.3 75 0.05 -- 1.2
197 16. '"4 '"13.898 o 68 2. '"1 2S. S 0.02 28.2 107 0.01 1 8 1 1
394 13.12 35.767 0.72 2.59 32.7 0.04 40.4
591 11 .62 35.64i: 0.45 2.78 213.4 0.02 41.8
800 10.18 35.514 0.45 2.94 39.5 0.03 69.7
1000 8.72 35.390 0.68 3.02 48.1 0.02 84.8
1'00 6.76 I'"S.193 0.83 3.19 42.5 0.02 105.0
1600 4.90 35.011 1.22 3.14 41.6 0.01 126.0
2000 3.16 34.862 1.90 2.96 41.2 0.01 147.0
2400 2.29 34.785 2.83 2.82 37.1 u 159.0
2800 1.92 34.757 2.93 2.70 36.3 0.02 162.0
3200 1 .81 34.757 2.56 2.68 33.8 0.02 1 68 . 0
IR lE ID)"(l \c lE:i :i A 1l A
U. S. PROGRAM IN BIOLOGY -.INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 190 LAT. 240 48' N SECCHI DISK m.
CRUISE NO. 4A LONG. 610 37'E EXT. COEFF. (It) O.OS
VESSEL An ton Bruun DEPTH 180 M RADIATION 330 ge a Lie m.2do y
DATE 1-Xi-63 TIME 1026 PLANKTON VOL.
WIND Force 2 Dir. 19 10SN STD. TOW 15.0 ml./m.2
02 P04 - P' N03- N N02-N N H3-N Si03-Si ChI. a INSITU CI4 C14_1000fc
DEPTH TEMP. SAL. 0/00 DEPTH
ml./I. p.gA/1. p.gA/1. p.gA/1. p.gA/1. p.gA/1. p.g/I. p.gC/l.d P.gC/l.d.
1 28.04 "'6.4"'7 4.65 0.55 0.3 0.02 1.4 1 0.27 "'4. 6 60. g
1 i= 27 . g 1 1"'6.44 -: 4. 77 O. "'0 O. "' 0.02 1.2 1 4 o. "' 1 "'3.4 81. i=
25 25. 92 3rí 17( 4 4"' 0.63 3.0 0.88 1.7 20 0.79 -- 96.0
t:o 22.48 1"'t: grí-: 1 rí6 1.72 1a7 o 14- 10,2 27 n Oh "' "' "' ng,O
75 21 .26 36.026 0.33 2.02 21. 1 0.16 14.8 35 0.43 -- gg.O
100 20.2i= I"'i=. gi=8 O. 11 2.21 22.0 0.20 17.7 43 0.20 4. 4 g.6
12i= 1 g. g2 1"'i=. gi=1 0.12 2.21 19.8 0.15 19.8 6i= O.OJ -- 2.0
1 i=0 18. gg 1"'t:. gt:7 0.08 2.28 19.0 0.07 22.5 86 0.02 o. g 4 0
17i= 18.66 136.026 -- 2.29 21 .8 0.14 24.3
~ 1& 10)"(( CO 1& JI JI A 'J A
U. S. PROGRAM IN BIOLOGY -. INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 191 LAT. 2"'0 S7'N SECCHI DISK m.
CRUISE NO. 4A LONG. 600 58'E EXT. COEFF. (k) 0.06
VESSEL Anton Bruun DEPTH 3330 M RADIATION 332 gcal./cmYday
DATE 1-Xi-63 TIME 1947 PLANKTON VOL.
WIND Fore e 3 Dir. 19 IOSN STD. TOW 44.0 ml.lm.2
02 P04 - P N03- N N02-N N H3-N Si03-Si Chi, 0 INSITU CI4 C14_1000fcDEPTH TEMP. SAL. 0/00 DEPTH
ml'/l. j.9A/1. j.9A/ i. ¡.9A/I. j.9 A/I. j.9 A/I. j.9/1. j.9C/l.d, j.9C/l.d.
1 27 7f) 'íf) 2Qf t: , 'í 1 o. "'S u u 1 .2 1 1.47 t:7.8 9"1.4
2t: 22.70 "1S.68c "1.04 1. "'4 10.7 2.17 6.7 14 1 .55 49.8 1 07 .0
'í t: 20.6s 3S.63ê 2.04 1.69 18.0 0.23 12.9 20 1.59 -- 124.0
49 20. 1 6 3S.74E 0.94 2.12 22.7 0.07 17.1 27 1.69 61.4 1 28.0
74 1 9. 58 35. 94C 0.52 2.13 18.9 0.10 19. 1 35 0.58 -- 35.7
99 19.18 36. 11 :: 0.42 2.14 16.5 0.06 21.0 43 0.38 7.9 31.7
148 1 8.42 36. "1t:i: o. t:t: 2.09 16.2 0.06 -- 65 0.17 -- 10.4
197 1 7 . 00 "16. "10C o. "1"1 2.2"1 16.7 0.02 26.1 86 0.09 1 . 1 4. S
"'9"' 1"'. "'"' "'s.86i: 0.21 2. S9 19.0 0.07 40.9
t:88 11 . 24 3t:.62i: 0.1 t: 2.7S 24.9 0.04 57.7
782 1 o. 04 "1t:. t:"1C 0.22 2.88 27.8 o O-: 70.2
996 8.4t: 3t:.37E 0.19 "'.00 "'0.1 0.01 86.0
1294 6.42 3'5. 1 6- 0.49 3.04 29.1 0.02 161.0
1 t:9"1 4.64 I "1t:.00'i 1 . 1 1 "1.1 t: -: 1 .9 0.02 1 30 . 0
199"1 "1.02 1 "14.84'i 1.94 2.88 33.1 0.04 1 48 . 0
2'íO'í 2.28 1-:4.801 2.28 2.81 29.0 0.01 1 57 . 0
270'í 1 o-: 1"'4.761 2.49 2.65 29.3 0.0'5 163.0
'í 1 Q'í 1.80 1"14.7t:C 2.61 2.71 -:O. q 0.07 167.0
II 1& ll 1I (C 1& ll ll A ir A.
U. S. PROGRAM IN BIOLOGY -. INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 192 LAT. ?3° ORIN SECCHI DISK m.
CRUISE NO. 4A LONG. 60° 321E EXT. COEFF. (k) 0.1 t:
VESSEL Anton Bruun DEPTH 3330 M RADIATION 329 gcaJ./cmYday
DATE 2-XI-63 TIME 0736 PLANKTON VOL.
WIND ForCe 4 Dir. 19 IOSN STD. TOW 28.0 ml./m.2
02 P04 - P N03 - N N02-N NH3-N Si03-Si ChI. a INSITU CI4 C14_1000fc
DEPTH TEMP. SAL. %0 DEPTH
ml.i. p.gA/i. p.gA/i. p.gA/i. p.g A/I. p.gA/i. p.g/I. p.gC/L/d. p.gC/l.d.
1 27 . 46 36.634 4.76 0.42 u 0.01 -- 1 1.47 55.2 407.0
22 24.62 36.21 e 3.10 1.00 7.7 0.27 4.4 5 1.27 113.0 446 . 0
":0 2": ,77 ":6 21 ~ 2 22 1. ":4 n 4 0.21 6. t: 9 1.54 1 07 . 0 386.0
44 22 10 ":6 1":~ o 68 1.87 1 t: 0 0.20 10.2 16 1.05 36.9 288 0
6t: 20. 61 36.06ê 0.28 2.10 21.7 0.13 1 13.7 213 0.60 -- 124.0
87 19.70 ,36.01 c; 0.17 2.30 14.6 0.40 20.1 31 0.33 8.5 61.8
132 18.33 136.23C; 0.29 2.29 16.0 O. 11 24.6 50 0.14 -- 17.8
177 16.21 136.231 0.22 2.42 15.5 0.37 30.7 75 0.15 -- 2.9
360 12.12 35.708 0.11 2.78 25.7 0.45 51.5
5130 10.61 :35.'37C; O. 1 1 2.92 30.0 0.06 64.9
747 9.49 :3S.48i: O. 11 3.08 32.3 o Ot: 71.3
990 7.8t: ¡ ":t:. ":21 0.20 ":.24 27.0 0.0": 94.4
1290 6.0t: i": t:. 1": 1 o t:t: 3.26 36.4 0.04 114.0
1 t:90 4.39 34.978 1.22 3.15 36.8 0.06 133.0
1990 2 . 9'7 34.86": 1.94 2.96 37.2 0.04 151.0
2":90 2.23 .":4 798 2 31 2.87 3t:.6 0.01 --
2790 1.9": i":4 7t:C; 2 49 2.74 ":t:. 1 0.04 164.0
":190 1.82 ":4 7t:7 2 49 2 67 ":":.7 0.04 16t:.0
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U. S. PROGRAM IN BIOLOGY -. INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 19-: LAT. 22° 48'N SECCHI DISK m.
CRUISE NO. 4A LONG. '190 -:4'~ EXT. COEFF. (k) 0.07
VESSEL Anton Bruun DEPTH 1 244 M RADIATION -:61.0 gcal./cmYday
DATE 2-Xi-63 TIME 2038 PLANKTON VOL.
WIND Force 5 Dir. 17 IOSN STD. TOW 31.0 ml./m.2
02 P04 - P N03- N N02-N N H3-N Si03-Si ChI. a INSITU CI4 C14-1000fc
DEPTH TEMP. SAL. 0/00 DEPTH
ml.I. ¡.OA/I. ¡.OA/ I. ¡.OA/I. ¡.O A/I. ¡.OA/I. ¡.O/1. ¡.OC/I.d. ¡.OC/I.d.
1 28 89 1-:6, '184 4 97 -- 0.2 u 1 .8 1 0.37 11 .8 39.2
24 24.80 1-:6. 179 -:a '19 -- 10.8 0.56 4.9 10 0.33 51.5 40.0
-:-: 22.49 -:6 028 1 86 -- 22.4 0.20 10.7 15 0.35 -- 38.8
47 20.79 -:'1 920 o 74 2.01 25.5 0.08 15.4 20 1.22 55.6 53.1
71 19.76 1-:'1.9-:0 O. ~2 2.16 24.4 0.10 17.0 26 0.66 -- 48.6
9'1 19. -:4 l-: 6. 271 0.44 2.12 24.4 0.05 21.5 33 0.33 20.2 27.6
142 20 24 -:6.896 0.70 1.88 17.7 0.07 19.3 50 0.16 -- 12.6
190 20 98 -:7-:62 o 74 1.69 16.9 0.04 17.3 66 O. 11 0.67 2.1
~8~ 1 ~ ,8i; ~i; 97r: o 12 2 00 22 1 0.0'1 -:9.4
r:7f) 11 f) 1 ~r: 6r:t: o 07 2.77 ~O 0 o O-: 53.8
771 10,-:4 -:i;. '1'17 o 17 2.86 29.6 o.o-: 65.5
964 8.97 135.47c; 0.12 3.02 32.2 0.01 82.3
11 '17 7. -:9 135 268 o 34 3.13 33.8 0.02 97.2
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U. S. PROGRAM IN BIOLOGY -. INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 194 LAT. 220 ;:;:' N SECCHI DISK m.
CRUISE NO. 4A LONG. 600 05' E EXT. COEFF. (k) 0.07
VESSEL An t on Bruun DEPTH 2724.1 RADIATION 361 gcol.cmYdoy
DATE 3-Xi-63 TIME 0323 PLANKTON VOL.
WIND .E'orce 2 Dir. 16 10SN STD. TOW 24.0 ml.lm.2
02 P04 - P N03 - N N02-N NH3-N Si03-Si ChI. a INSITU CI4 C14_1000fc
DEPTH TEMP. - SAL. %0 DEPTH
ml'/I. fLOA/1. fLOA/1. fLOA/1. fLOA/1. fLOA/I. fLO/1' fLOC/L/d fLOC/L/d.
1 28.84- -:tS 94-li ¡:.2¡: 11 -- 0.02 1 .-: 1 ¡:.74 24°.0 r\100
2i: 24.44 -:6. -:i:c; 2. -:4 1 .10 -- 0.61 7.8 10 t:.O-: 224.0 600.0
¡:o 22.02 -:6.24C 1.27 1.66 -- 0.16 12.3 15 4.32 -- 519.0
7i: 20.70 -:6 11li o 40 2 11 -- 0.21 15.9 20 2.62 240.0 -:t:7.0
100 20. 28 -:6.221 O.t:O 2.10 -- 0.04 18.7 26 2.01 -- 238.0
149 19. t:2 -:6.482 o.t:O 2.08 -- 0.04 22.1 -:-: 0.67 24.2 i:6 0
199 19.79 -:6.978 0.71 1 .91 -- 0.04 22.0 SO 0.29 -- 12. 1
~qR 14 ¡:4 ~r\ 07li o 21 2 t: 1 -- 0.01 37.1 66 0.18 1.2 t:.O
¡:98 11 .80 3S. 67~ 0.22 2.78 -- 0.05 54.3
7qR 10.60 -:i;. i;7r O. 11 2.87 -- 0.02 66.2
997 8.84 -:t:.421 0.17 3.06 -- 0.01 83.8
1297 6.69 -:i;.19C 0.41 3.16 -- u 109.0
1 ¡:qr\ 4.69 -:i: 00" 1 o¡: -:.12 -- u 131.0
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IN BIOLOGY -.INTERNATIONAL INDIAN OCEAN PROGRAM
LAT. 210 31'N SECCHI DISK m.
LONG. 60° 41'E EXT. COEFF. (k) 0.12
DEPTH 3200 M RADIATION "'62. gcal./cmYday
TIME 1233 PLANKTON VOL.
WIND Force 0 Dir. 00 IOSH STD. TOW 21.0 ml.lm.2
02 P04 - P N03 - N N02-N NH3-N Si03-Si ChI. a INSITU CI4 C14_1000fc
DEPTH TEMP. SAL. %0 DEPTH
ml'/l. ¡.gA/1. J:9A/ i. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.g/1. ¡.gC/l.d tkgC/l'd.
1 26.1'1 "'6.092 '1.34 0.40 0.2 u 1.3 1 1.70 170.0 --
1 i; 2i; 22 "'6. 101 4.22 0.98 loS 0.14 1.9 6 1.80 146.0 1 94. 0
30 23. 14 36.302 1.88 1 .41 11 .2 0.36 8.2 12 6.23 201 .0 )98.0
SO 21 .70 36. 1 SS 0.8'1 1.90 22.1 0.08 13.1 19 6.76 2"'9.0 C)C)1.0
7c) 20.62 "'6.088 0.38 2. 11 20.4 O.OS 16.1 29 2.4"' -- 1)"'.0
100 20.01 "'6.100 0.22 2.17 14.6 0.04 19.2 "'9 1 .6"' 2.7 687
1 C)O 18.17 ,:c).978 0.19 2.28 16.2 O.OS 23.5 '10 0.60 -- 10 8
200 1 8 - c)o ':6. C)43 O.SO 2.13 16.3 0.03 23.4 7'1 O. "'0 -- 6 1
400 13.52 35.905 0.12 2.68 23.3 0.04 40.8
600 11 .80 35.671 0.12 2.79 27.1 0.07 52.7
800 1 0 . 40 3'1. '167 0.12 3.02 26.0 0.03 65.9
992 9.03 35.439 0.09 3.08 32.5 0.02 81.6
1291 7.08 1"''1.2"''1 0.29 3.20 36.1 0.02 101.0
1 i;90 4 88 i':i; 016 o 94 ': 1 C) ':9 C) o 02 126.0
1989 "'.10 1"'4.8c)9 1.8': 3.82 37.8 0.02 147.0
2':88 2.22 134.792 2.27 2.90 28.5 0.02 157.0
2788 1.88 1"'4.769 2.'14 2.76 33.7 0.04 1 62.0
~188 1.72 1"'4.7'1'1 2.82 2.63 35.0 0.19 166.0
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U. S. PROGRAM IN BIOLOGY -. INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 196 LAT. 20° 44 i N SECCHI DISK m.
CRUISE NO. 4A LONG. 61 ° 1 SIE EXT. COEFF. (k) 0.12
VESSEL Anton Bruun DEPTH 3Y57 M RADIATION 338 gcal.lcmYday
DATE 4-XI-63 TIME 0021 PLANKTON VOL.
WIND Force Dir. 18 10SN STD. TOW 54.0 ml./m.2
02 P04 - P N03 - N N02-N N H3-N Si03-Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. 0/00 DEPTH
ml.1. tLgA/1. tLgA/1. tLgA/1. tLgA/I. tLgA/1. tLg/1. tLgC/l.d tLgC/l.d.
1 27.79 :36. S6i: 4. 74 o . S4 0.2 u 2.1 1 0.80 67.2 8i=.2
2i= 27 _ 71 :"76.68:: 4.69 0.15 u 0.02 1.7 6 0.80 77 . 4 98.1
40 22.81 "7i=.987 2.05 1.61 15.5 0.51 9.1 12 1.37 84. 5 92.0
60 21 02 "7t: 9t:C 0- t:0 1. 94 21.8 o. 11 14.6 19 1.79 t:0.6 101.0
7S 20.08 35.85~ 0.33 2.09 22.5 0.09 17.3 29 2.20 -- 98.6
100 18.82 3i=.781 0.22 2.29 18.6 0.08 24.4 39 0.60 2.67 29.0
1 i=0 17.6i= 36. 13C; 0.30 2.23 19.8 0.06 26.2 50 0.14 -- 4. i=
200 16.87 36.26E 0.21 2.31 16.8 o . 04 28.0 75 0.08 -- 1.3
h.nn 1"7. 11 3i=.82E 0.13 2.67 18.9 0.19 44. 2
t:99 11 _ "79 "7t:_ 6"7ç 0- 18 2,7"7 26. i= 0.06 57.1
799 1 0 . 24 3i=. i=7'j 0.1 i= 2.82 27.1 O.OS 69.5
1000 9.00 3S.47~ o . 44 2.96 32.8 0.02 82.5
1-:nn fi .fi8 -:t: 201. 0.4i= 3.. 24 3"5.1 0.02 10"5.0
1600 4.53 34.98E 1.14 3.27 29.9 o . 04 131.0
2000 "7.02 1"74.967 1.92 2.99 3L9 0.02 149.0
2400 2.19 134.79ê 2.36 2.95 34. 7 0.01 160.0
2800 1-89 134.76c 2. i=9 2.78 33.9 0.02 160.0
"7200 1 .77 I "74.7t:ê 2.77 2.71 29.9 0.08 164.0
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U. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
197 LAT. 200 02'N PRIMARY PROD. 2STATION NO. 9 C 1m ¡day
CRUISE NO. 4A LONG. 620 OOIE EXT. CO E F F. (it) 0.06
VESSEL R/V ANTON BRUUN DEPTH 3475 .£ RADIATION 342 . c;.caLlcm.2/day
DATE 4-XI-63 TIME 0956 ZOO PLAN KTON VOL.
RELIABILITY OF DEPTH WIND Force 2 Dir. 05 105~i STD. TOW 32.0 ml./m,2
02 P04 - P N03- N N02-N 510" 51 ChI. a INSITU CI4 CI4_IOOO fc
DEPTH TEMP. SAL. 0/00 DEPTH -
ml./1. tJgA/1. tJgA/ i. ¡.gA/1. tJ9 A/I. tJ9/1. ¡.gC/l/d fJ9C/l/d.
--
1 27.52 35.961 4.63 0.12 0.4 0.02 1.8 1 0.19 31. 7 48.5
25 27 . 44 35.961 4.61 0.31 0.4 0.01 1.4 13 0.22 27.6 73.0 i





50 20.09 35.749 0.74 1. 96 28.8 0.19 i 6.0 26 0.33 i 31.3 i 91.1
ì
75 19.19 35.795 0.25 2.30 29.5 0.05 20.7 32 I 0.78 ._- ¡ í t:J\ ';) i IVVe l; !
100 17.91 35.700 0.23 2.32 24.4 0.05 23.8 39 1.0.5 'Z. 8! 1 3~ !j ~. ... J
150 16.72 35.812 0.'1 2.45 22.6 0.06 i 27.7 i 50 I O. ¿~2 I -- I 4-9.9 i !i
200 15.89 35.903 o. î 6 2.39 24.6 0.03 29.4 --,---it-T, u ! 0 -'-.:-r01 ,78 ì ! __ I: _ . t !




-+--T- - --~-1598 11 .33 35.630 0.08 2.93 32.3 0.03 I 57.2
796 10.16 0.06 2.94 28.2 68.9 +- . I ¡ i35.553 0.03 I
992 8.86 35.425 0.16 3.07 30.5 0.02 81.8 ! i I I ~i
1290 6.43 35.168 0.51 3.19 34.1 0.02 1 07 . 0 i i ! i i
1588 4.60 34. 988 1 . 16 3.'1 36.9 0.01 '128.0
I I
I
1987 3.07 3L~. 855 1.92 3.18 33.7 0.01 144.0
-
2387 2.22 34.792 2.33 3.24- 32.1 u 156.0
2787 1.90 34. 76 1 2.59 2.75 39.2 0.01 1 60 . 0 I ,i i
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ZOO PLAN KTON VOL
IOSN STD. TOW 40.0
2g elm IdaySTATION NO. 198
CRUISE NO. 4A





02 P04 - P N03 - N N02-N Si03 Si Chi. a INSITU CI4 C14_1000fc
DEPTH TEMP. SAL. 0/00 DEPTH
ml.ll. ¡-9A/I. ¡-gA/1. ¡-gA/I. ¡-9A/I. ¡-g/1. ¡-gC/l.d ¡-gC/1 /d.
1 27.70 36. 1 67 5.03 0.42 0.2 u 1 . "3 i 0.12 )'3.2 "3s.6
"30 27 . 40 36. ?32 5.06 0.38 0.2 0.02 1.8 13 0.13 30.3 44.1
40 23.41 35.748 3.46 1.54 14.4 0.34 S.2 20 O. n -- "38.4
50 21 . 27 35.731 2.14 2.18 22.8 0.12 11 .3 26 0.24 30.8 54.3
75 1 9. 08 35.662 0.70 2.15 22.2 0.14 18.3 32 0.43 -- 66.8
100 18.45 35.733 0.62 2.17 22.4 O. 11 22.1 37 0.67 29.7 94.8
150 1 6.84 35.721 0.38 2.30 21.5 0.11 26.0 50 0.26 -- 19.0
199 16. OS 3S.847 0.40 2.43 22.5 0.08 28.0 78 u 1.2 4.s
"398 1? 33 3 r: . 777 O. "30 2.57 24.6 0.0'3 39.0
'397 11.'31 3'3.630 0.33 2.7'3 28.8 0.07 '33.1
795 9.71 35.518 0.22 2.93 30.8 0.08 74.0
916 8.82 35.446 0.27 3.02 33.4 0.04 81.8
1200 6.78 35.210 0.44 3.16 33.6 0.02 105.0
1496 4.91 35.012 1.05 3.16 33.2 0.0'3 1 27 . 0
1895 3.20 34.865 1.86 3.04 35.0 0.01 144.0
2295 2.30 34.937 1 .91 2.93 32.6 0.01 137.0
2695 1.93 34.768 2.53 2.91 31.4 u 162.0
3095 1. 78 34.756 2.80 2.62 32.6 0.05 163.0
"3"39S 1. 7"3 34.7S0 2.89 -- 33.0 0.0'3 --
lÆlE lI 1I qJ IE ll Jl A ir A
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ZOO PLAN KTON VOL.
10SN STD. TOW 8.0
2g elm IdoySTATION NO. 199
CRUISE NO. 4A





02 P04 - P N03 - N N02-N Si O:~Si Chi. a INSITU CI4 C14_1000fc
DEPTH TEMP. SAL. 0/00 DEPTH
ml'/i. ¡.gA/i. ¡.gA/ i. ¡igA/1. ¡.gA/i. ¡.g/I. ¡.gC/l.d ¡.gC/I/d.
1 28.22 36.630 4.59 0.49 0.3 u 1. 1 1 O. 11 11 .3 11.4
50 27.66 36.630 4.70 0.27 0.3 0.02 1.6 17 0.13 9.4 16.9
70 21.71 36.147 2.89 1.03 11 .3 O. 11 5.7 20 0.05 -- 16.7
75 23.67 36.348 2.73 1.05 13.0 0.11 5.5 34 0.10 10.5 24.7
100 21 .96 36.148 1.32 1.58 21.2 0.10 11. 9 50 0.55 -- 43.2
125 1 9. 77 35.847 0.33 2.17 25.4 0.09 18.8 60 0.40 14.3 27.7
1 so 18.16 3S.71:2 0.29 2.34 23.7 1.56 24.2 90 0.15 -- 1 . 1
200 16.3S 1'1.899 0.29 2.79 22.8 1 .81 29.3 120 u 0.5 0.7
400 13.18 35.746 0.20 2.64 22.4 0.06 39.6
i 600 11.47 3'3.619 0.16 2.84 34.8 0.04 54.3
800 10.21 35. 540 0.22 2.91 32.2 0.03 67.3
990 8.79 35.406 0.25 3.70 35.2 0.02 82.2
1287 6.61 3'3.171 0.40 3.27 36.1 0.02 1 04. 0 "
1586 4.77 34.995 1.09 3.21 34.8 0.02 125.0
1984 3.12 34.8'38 1. 96 3.00 38.4 0.02 145.0
2384 2.27 34.790 2.35 3.02 37.6 0.02 1 54 . 0
278Ã 1.89 34.764 2.63 2.79 32.6 0.02 161.0
I
3183 1.76 34.762 2.89 2.68 31.8 0.03 159.0
348Ã 1.72 34.748 3.00 2.62 37.4 0.01 162.0
lÆ 1& IDH(J (Q lE If If A. ir A
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10SH STD. TOW 38.0
2g C 1m IdaySTATION NO. 200
CRUISE NO. 4A





02 P04 - P N03- N N02-N Si 0'lSi Chi. C INSITU CI4 CI4_IOOOfc
DEPTH TEMP. SAL. 0/00 DEPTH
ml./I, flgA/1. flgA/ i. flgA/1' flgA/1' flg/1. flgC/l.d flgC/I /d.
1 27.70 36.439 4.64 0.31 1.2 0.02 1.6 1 o. ~1 18. t: 26 6
50 27.60 36.518 4.79 0.31 1.0 0.02 2. 1 17 0.13 17.4 18.3
75 25.66 36.385 3.19 0.72 7.5 0.21 4.8 25 0.14 -- 24. '3
100 23.76 36.370 2.68 . 1.02 9.9 0.07 5.7 34 0.18 1 s. g 26. g
125 23.10 36.321 2.24 1. 1 .1 15.0 0.21 8.0 50 0.22 -- 33.4
150 21 . 44 36.084 0.76 1.85 23.3 0.10 , 15.4 60 0.30 10.0 17.7
200 17.62 35.659 0.23 2.19 20.5 0.38 26.2 90 0.03 -- 3.7
300 1 5. 77 35.957 O. 11 2.41 21.3 1.68 31. 7 120 u 0.3 0.4
400 13.44 35.798 0.05 2.60 25.5 1033 41.1
600 11 .06 35.633 0.11 2.76 2900 0.10 53.5
800 10.09 35.529 0.09 2.92 31.5 0.07 69.8
997 8.62 35.388 0.16 3.07 33.7 0.03 85.3
1295 -- 35.170 0.45 3.10 37.3 0.01 I 1 08 . 0
1594 4.63 34.990 1.12 3.10 32.2 u '129.0
1994 3.10 34.857 1. 98 2.87 31. 1 0.01 1 46 . 0







Special Chemical Determinations) Cruise 4A
The following tables include data for the special chemical studies
carried out on Cruise IV-A. Key to the observations used in the tables
and references to the methods employed are given below.
NOTE: ALL UNITS ARE MICROGRAM ATOMS PER LITER
DOC: Dissolved organic carbon. Analyzed by D. W. Menzel) Woods Hole
Oceanographic Institution.
Method: Menzel) D.W. and R.F. Vaccaro: The measurement of
dissolved organic and particulate carbon in seawater.
Limnol. and Oceanogr. 9: l38-l42 (l964).
PC: Particulate carbon. Analyzed by D. W. Menzel) Woods Hole
Oceanographic Institution.
Method: as described in reference for DOC.
PP: Particulate phosphorus. Analyzed by N. Corwin and D. W. Menzel)
Woods Hole Oceanographic Institution.
Method: samples filtered on acid-washed HA millipore filters.
Filters digested and analyzed colorimetrically using method for
total phosphorus: Ketchum) B.H.) N. Corwin) and D. J. Keen. The
significance of organic phosphorus determinations in ocean
waters. Deep-Sea Res. 2: l72-l8l (l955).
DON: Dissolved organic ni trogen: Analyzed by F. Fraga) Inst. Invest.
Pesqueras, Vigo) Spain.
Method: modified Kj eldahl method; details may be obtained from
Dr. Fraga.
PN: Particulate nitrogen: See above for DON.
PFe: Particulate iron. Analyzed by D. W. Menzel) Woods Hole Oceano-
graphic Insti tution.
Method: Strickland) J.D.H. and T.R. Parsons. A manual of sea
water analysis. Bull l25 Fisheries Res. Bd. Canada (l960)
Samples for dissolved organic carbon (DOC) and particulate iron
(PFe) were obtained from Nansen bottles during regular hydrographic-
chemical casts. Depths for these samples are thermometrically
corrected and check with those shown on reduced data sheets for
temperature and nutrients. All other samples from within the euphotic
zone were taken with an all-plastic water sampler in conjunction with
productivi ty and pigment samples. Depths are indicated depths from
wire out and correspond with those reported on reduced data sheets for
productivi ty and pigments. Samples for particulate carbon (PC))
particulate phosphorus (PP)) particulate and dissolved organic ni trogen
(DON) PN) from below the euphotic zone were taken either from extra
Nansen bottles or plastic samplers placed on the wire in conjunction
wi th the standard hydrographic casts.
STATION 161
Depth DOC PC PP DON PN PFe
78 208 500
10 158 204 502 1.5 009
20 167 200 503 108 010
33 182 208 408 200 011
66 403 505 1.4 006
195 188 309 508 000 009
295 175 1007 901 001 001




Depth DOC PC PP DON PN PFe
132 203 002
14 92 208 003
28 183 2;, 7 704 004- 004
47 183 207 007
94 30 1 003
207 92 403 009
299 208 008
599 118 507 o 17
898 103 300 002
1398 70 103 014
1998 78 1.9 014
STATION 163
Depth DOC PC PP DON PN PFe
40 1 6.8 107 o i 1
14 4.5 603 3.2 .05
28 70 14.2 7.3 1.0 .04
47 70 5.8 6.9 0.3 .04
94 68 3.) 6.9 1.0 .06
197 70 4.3 5.7 000 003
288 108 402 5.0 0.0 .04
580 87 2.5 4.7 0.0 .04-
887 78 3.7 4.4 0.0 .03
1379 80 1.9 4.7 000 .02
1974 77 3.3 5.6 0.0 .04
STATION 164
Dep th DOC PC PP DON PN PFe
1 67 3.9 .35
14 50 2.8 .07
28 68 2.9 6.6 0.9 .03
47 145 3.2 .02
94 70 2.3 .00
200 3.3 . 16






Depth DOC PC PP DON PN PFe
1 87 3.3 7.2 0.0 .02
14 123 3.3 6.8 1. 1 005
28 125 8.3 6.7 1.4 003
47 4.8 609 207 006
94 63 2.3 005
200 68 2.4 508 0.0 .03
300 601 70 1 001
400 75 . 16
600 72 6.2 0.0 004
800 82 602 0.0 003
1302 57 506 000 002
2005 53 505 0.0 003
STATION 166
Dep th DOC PC PP DON PN PFe
87 4.6 708 1.3 003
17 82 60 1 9.7 1.3 .46
34 83 302 800 1. 1 001
60 100 3.9 8.6 1. 1 .06
120 72 1.9 801 1.4 .03
198 80 1.8 7.4 004 001
395 77 2.4 6.9 0.3 .02
581 67 7.7 002 008
STATION 167
D e p th DOC PC PP DON PN PFe
i 80 6..2 10.. 9 102 001
10 62 604 100 1 1.2 000
20 87 602 1105 1.3 .01
33 68 604 1105 1. 2 . 0 ~
66 63 301 1002 007 003
200 63 301 8.9 008 002






Depth DOC PC PP DON PN PFe
103 302 1002 1.0 003
10 72 3.5 805 007 003
20 53 401 1207 1.4 002
33 58 303 1400 005 000
66 3. 1 1003 007 000
125 1. 7 1005 009
162 65 108 909 006 001
324 63 1. 9 903 002
481 63 604 004 007
631 63 708 100(?) 005
986 42 204(?) 004
1545 33 508 002 004
STATION 169
Depth DOC PC PP DON PN PFe
92 3.6 8.8 0.6 o 0 ~
10 175 3.3 8.8 0.5 .OU
20 87 3. 1 13.8 0.6 .00
33 88 3.5 9.7 0.7 .0 n
66 70 2.4 9. 1 0.8 . 15
125 67 3. 1 9. 1 0.4 .00
200 70 2.4 9.5 0.4- .00
300 1. 7 10.2 0.4 .01
529 59 10.0 0.0 .09
713 42 9.9 O. 1 .02
1172 40 9.9 0.0 .05
1847 53 8.8 0.0 .00
STATION 170
De p th DOC PC PP DON PN PFe
82 6.7 8.7 1. 6
10 8.6 2. 1 . OJ.l
20 82 7.5 15.4 1.6 .03
33 83 15.6 9.9 2.5 .01
66 72 5.2 0.7 .Ou
125 70 2.9 8.4 0.4- .00
200 78 2.7 8.6 0.4
300 78 5. 1 8.0 1.4 .03
375 62 001
"451 55 7,,4 0.4 .Ou
STATION 171
Depth DOC PC PP DON EN PFs
88 7.0 905 .. 13
10 802 90 1 300
20 809 1006 104





125 30 303 702 006 oq2
150 42 008
200 48 3.7 705 005 0
300 207 005
399 O?o ~
599 33 707 001 0""o iC
798 57 602 o 0 ~ o 0 ~
998 117 002
STATION 172
Dep th DOC PC PP DON PN PFe
170 4.6 6.8 0.3 .06
10 5.3 7.9 0.4
14 80
.03
20 3.9 7. 1 0.9
24 68
.03















Depth DOC PC PP DON PN PFe
63 8,,9 10" 2 "oi




78 3" 1 603
125 3..3 602




Dap tb DOC PC PP DON PN PFe
68 1.3 11.8 1.8 002
13 11 .6 8.. 1 2.0
25 47 o 0 ~
26 37.7 9.0 1.4






















Depth DOC PC PP DON PN PFe
97 7.7 7.Q 0.7 .03
13 7.7 6.7 006
15 47 .02
25 47 .03
26 19.9 6.9 108
39 11 .3 700 1. 0
50 52 003
75 57 001
78 4.2 6.6 000
101 38 . 0 ~
125 4.1 606 000
126 30 002
151 28 002
200 5.4 6.5 0.0
201 00 ü
295 28 003
300 3.3 5.8 O. 1
STATION 176
Dep th DOC PC 1'1' DON PN PFe
77 5.6 .07 7.4 0.6 .03
13 4.8 .08 6.8 1 . 1
20 7.8 .08
25 65 .03
26 8.4 . 12 802 1.5
32 7.3 . 15

















Depth DOO PO PP DON PN PFe
115 703 009 702 10 1 006
13 603 015 704 006
20 909 005 702 104
25 70 006
26 803 00L¡ 605 100
32 502 pOL¡ 60 j b.ó5
39 50 1 008 6..5 006
49 55 004
50 003 6,,5 002
74 200 005












De p th DOO PO PP DON PN PFe
77 9.2 . 19 7.4 207 006
13 1104 .22 609 303
14 77 003
20 10.7 . 14 8.0 2.5
24 63 003
26 9. 1 . 12 607 108
32 3.7 004 5.0 006
39 2.8 ,,02 406 003
48 67 003
50 3.3 000 309 001
71 55 001












Depth DOC PC PP DON PN PFe
58 406 600 201 005
13 408 003 508 201
ZO 700 003 6..2 o~ 5
24 80 008
26 303 005
32 002 701 002
39 308 003
48 80 003
50 307 004 707 003
71 70 003





380 52 403 000 004
570 55 001
759 42 403 000 001
948 37 003
1223 28 004
1509 30 400 000 002
1894 43 002
2286 37 003
2679 30 308 000 007
3076 40 003
3473 42 003
3872 33 405 000 003
STATION 181
Dep th DOC PC PP DON PN PFe
62 4-08 .05 7,,5 001
13 4-03 004- 703
20 303 004- 903
25 58 ,,03
26 4-08 007





78 207 6. 1
99 4-0 001
123 4-5 000









Dep th DOC PC PP DON PN PFe
48 3.,8 .,03 7.,2 2., 7
14 4.,6 .07
20 4;;3 ..03 7. 1 0.,6
25 62
28 5.. 1 ..06
38 702 .,06 704 1..4
47 4..9 004
50 48
75 68 4..2 -..04 604 004





397 38 5..2 000
595 36







2943 17 5.. 1. 0..0 0,00
3342 17 00.2
3641 13 503 000 001
STATION 183
Depth DOC PC PP DON PN PFe
1 80 9..4 o 13 1004 106 004
10 83 1007 .. 13 90.9 1.8 o 11
20 607 008 804 006
25 48 00.3
28 400 005 904 005
--
33 302 007 800 006
50 58 005
66 300 ..03 508 002
75 37 005
80 203 002 507 002





Depth DOC PC pp DON PN PFe
i 92 5.7 .05 6.8 0.9 .05
8 6.7 .06 7.2 0.8
16 48 6.6 .07 .02
26 5.3 .08 7.3 1. 1
35 6.7 u 7.9 0.7
40 62 .09








397 25 4.0 0.0 005
596 33 006
794 25 3.3 0.0 o 13
995 25 003
1294 28 002
1594 28 3. 1 0.,0 0"03
1994 28 3.7 000 003
STATION 185
Depth DOC PC PP DON PN PFe
70 5.8 007 6.8 1.3 003
8 5. 1 .06 703 008
16 4-.8 .07
25 68 4-09 .06 7.4- 1.0 002
35 4-04- 008
50 55 004
52 3.4 .03 7.8 006
75 25 301 001 002




4-00 25 4-.7 006 003
600 18 005
794- 23 4-.7 003 00.3
994- 30 .03
1294 33 002
1594 15 3.3 001 003
1996 27 002
2396 37 00 i
2797 50 003
3097 17 3.4 0.0 002
STATION 186
De p th DOC PC PI' DON PN PFe
107 7.5 .10 7.9 009 .03
13 9.8 . 12 8.6 1.0
20 806 .10 9.3 1.3
25 70 ò06
26 8.6 .09 8.2 1.3
32 9. 1 009 7.3 103
39 6. 1 .02 6.9 0.7
50 68 4.3 .04 6.9 0.8 .02
75 53 001



















De p th DOC PC PP DON PN PFe
70 7..0 ..06 6.7 2..3 ..05
16 5..4 ..06 7..2 1. 4
24 63 5.. 7 ..06 806 1.4 ..02
25
31 8.0 .. 10 703 1. 6
40 8..0 .08 6.8 1. 5
49 72 ..04
54 4..3 003 804 1. 7
74 55 ..03
75 3.7 .00 6.5 1. 2
98 98 ..02




















De pth DOC PC PP DON PN PFe
72 8.5 .10 9,,3 107 .04




31 9.0 7.7 106
40 4. 1 .04 0.7
49 37
.02
54 4.0 .01 6.5 0.6
74 43
.05
75 3.0 .00 5.5 0.2
99 145 002

























Dep'th DOC PC PP DON .PN PFe
50 5.6 .07 9.1 1.0 .09
14 5.6 .07 8.4 0.9
15 72 .02
20 5. 1 .08 7.8 0.8
25 68
.02
27 7.2 . 11 8.0 103
35 3.7 .03 6.6 0.7
.43 3.0 .02 6.0 0.8
50 50 .02
65 2.7 .00 6.0 0.7
75 42 .05







Depth DOC PC PP DON PH PFe
33 20.7 .22 8.5 204 002
14 1808 022 907 304
20 1700 . 15 9. 1 3.,4
25 95 .03
27 13,,3 . 17 9. 1 2.2
35 55 503 .03 6.4 1.3 ,,02
43 5.7 004 600 007
49 20 001
65 3.5 5.7 003
74 30 001



















Dep th DOO PO PP DON PN PFe
1 383 14..4 . 19 10._2 3..6 ,,03
5 16.7 .21 8.5 2.6
9 17.6 . 19 9.7 3.2
16 10.3 . 11 9.0 1.4
22 73
25 7.0 .04 7.5 0..9 .03
30 103
31 4.7 .02 7.4 0.5 .04-
44 57 .02
50 5.5 .00 7.4 1.3
65 57 .05


















Depth DOC PC PP D.oB P~ JlFe
72 8.3 ..07 8,,2 1. 1 .01
10 8.3 .05 9.0 1.4
15 9.0 .10 8.9 1.4
20 6.8 .04 7.2 1. 1
24 62 .02
26 6.8 ..05 7.2 1. 1
33 33 7.0 .02 6.4 1 .3 .02
47 33 ,,01
50 3.8 .01 6.0 0.8















Depth DOC PC PP DON PN PFe
100 21.8 .27 9.3 3. 1 006
6 26.7 033 9..3 2..9
12 26.7 ..33 8.4 5.7
15 68 005
19 18..2 .31 9.0 3.7
29 8.2 014 6.4 1.6
30 68 .05
39 707 .06 5..5 0.4
50 55 4.4 ..01 505 003 002















Depth DOC PC PP DON .FE PFe
83 13. 1 .14 8._6 2..1 .03
6 13.8 . 18 9.4 3.7
12 12.9 . 15 8.6 2....2
19 17.0 .10 8..0 2. 1
25 87 .03
29 9.5 .09 8.2 2.. 1
39 7.. 2 .03 8. 1 106
40 28 .03
50 3.3 .01 6.4 0.7
60 50 003
75 62 2. 1 .01 5..5 0.. 3 .00
100 58 2.2 .02 .02
150 52 103 .00 ..07
200 60 1.5 .00 002
250 2.9 .00
300 203 .00
400 57 1.4 .00 ..02
500 3.6 .00
599 38 4.5 .02
799 38 1.8 002
1000 38 2.6
.~O3
1300 23 4. 1
.02
1600 30 2.2 005
2000 28 2.9
.03






Depth DOC PC pp .DON -PN ,.PFe
1 80 5.7 ..06 7..2 1. 1 004
13 6.6 .05 7..7 1.. 6
20 7.8 .09
25 71 003
26 5.5 .06 7..8 1. 3
32 8.8 ..09
35 63 003
39 8.3 ..07 1. 6
50 110 5.8 .04 4.7 0.7 .03
75 27 ,,04

















Dep th DOO PO PP DON PN PFe
123 4.8 .07 7.8 1.7 .03
13 5.7 .08 7.2 2.2
20 6. 1 .07 7.4 1 .8
26 6.6 . 16 7. 1 1. 2
30 75 .03
32 7.5 3.5
39 7.0 .09 7.2 1.6
40 63 .01
50 87 4.0 .03 6. 1 0.8 .03
75 60 .05
78 3.3 .02 6.1 0.7
100 60 3.4 .or .01









597 38 1 .8 .00
.01
795 45 2.5 ,,02















3395 . 32 ,,02
3500 3. 1
STATION 199
Dep th DOC PC PP DON EN EFe










120 3.6 .00 6.4 0.3
125 47 ..02
150 45 001
200 42 4.0 6.3 0.3 .-02
400 42 8.3 004 001
600 28 3.4- o. 1 .01
800 28 3.7 o. 1 ..03
990 30 308 0.2 .01
1287 23 2.6 0.0 .03
1586 20 3-.6 0.0 .02
1984 20 3.5 0.0 .00
2384 25
.01
2783 4.0 0.0 001
3183 62 .02
3483 4.3 0.0 .04
STATION 200
Dep th DOC PC PP DON PN PFe
4-01 002 507 002
17 803 001 606 L 1
25 308 002 7.4- 1. 7
34- 207 006 609 1.4-
50 302 003 7..3 1.5
60 608 001 607 1. 2
90 705 000 5..3 003
120 805 000 604- 000
BATHYTHERMOGRAPH LOG
SLI DE POSITION SURF.
NO. DATE ZONE TIME TEMP.LAT. LONG. (OC 1
1 25 ix 63 1610 19° 13 ' 8 56° 28' E 22.8
2 26 ix 63 0200 19° 13 ' 8 56°37'E 22.8
3 0300 19° 05 ' 8 56°27'E 22.5
4 0400 18°56'8 56°19'E 22.2
5 0500 18°48' 8 56°10'E 22.8
6 0600 18°40' 8 56°01'E 22.0
7 0700 18° 32 ' 8 55°52'E 23.0
8 0800 18°24'8 55°44'E 23.2
9 0900 18° 16' 8 55°34'E 25.2
10 1000 18°08'8 55°26'E 23.2
11 1100 17° 59' 8 55°17'E 23.1
12 1200 17°52'8 55°09'E 22.9
13 1300 ir44'8 55°001E 22.7
14 2300 17°26'8 54°55'E 23.0
15 2400 ir 16' 8 54 ° 5 6' E 22.0
16 27 ix 63 0100 ir07'8 54°57'E 22.6
17 0200 16°57'8 54°58'E 23.0
18 0300 16°48' 8 54 ° 58' E 23.3
19 0400 16°39'8 54°59'E 23.3
20 0500 16°29'8 55°00'E 23.4
Zl 0600 l6° 20' 8 55°0l 'E 23.3
22 0700 16° 11 ' 8 55°02'E 23.4
23 0800 16°02'8 55°02'E 23.3
24 0900 15°53'8 55°03'E 23.4
25 1000 15°43' 8 55°04'E 23 1
R/V ANTON BRUUN, CHUJSE 4A
SLIDE POSITION SURF.
NO. DATE ZONE TI ME TEMP.LAT, LONG. ( °Cl
26 ?7 TV ¡;~ 1100 15 ° 34' 8 55°04'E 23R
27 1200 15°25's 55°05 'E 23.8
28 1300 15°16'8 55°06'E 24 0
29 1400 15°06' 8 55°05'E 24.6
30 1505 14°56'8 55°05'E 24.6
31 1720 14°50'8 55°03'E 24.4
32 28 ix 63 0210 15°02' 8 54° 58'E 24.1
33 0300 14 ° 51' 8 54°58'E 24.1
34 0400 14°39'8 54°56'E 24.0
35 0500 14 ° 27' 8 54°55'E 24.0
36 0600 14°16' 8 54 ° 54' E 23.8
37 0700 14 ° 06 ' 8 54 ° 53' E 24.2
38 0800 13°53'8 54°52'E 24.6
39 0900 13°43'8 54 ° 5 l E 24.1
40 1000 13°32'8 54°50'E 24.2
41 1100 13° 21' 8 54°49'E 24.4
42 1200 13°11'8 54°48'E 24.5
43 1300 13°00'8 54°471E 25.0
44 1400 12°49' 8 54°47'E 24.6
45 1500 12° 38' 8 54 ° 47 ' E 24.9
46 l600 12°28'8 54°48'E 25. 1
47 1700 12°18'8 54"50'E 25.4
48 1800 12°08'8 54°52'E 25.4
49 1900 11 ° 58' 8 54°55'E 25.5
i;n 2000 11°49'8 "i4°"i7'E ?i:4
BATHYTHERMOGRAPH LOG
SLIDE POSI TION SURF.
NO. DATE ZONE TIME TEMP.LAT. LONG. (OC)
51 28 ix 63 2100 11 ° 38 ' 8 54°59'E 25.4
52 29 ix 63 0300 11 ° 30' 8 54°56'E 25.5
53 0400 11 ° 21 ' 8 54°56'E 25.5
54 0500 11°12'8 54°55 'E 25.0
55 0600 11°0418 54°54'E 25.5
56 0700 10°55'8 54° 541E 25.5
57 0800 10°47'8 54°53'E 25.4
58 0900 10°39'8 54°52'E 25.7
59 1000 10° 30' 8 54°52'E 26.0
60 1100 10° 22' 8 54°51 'E 26.0
61 1200 10° 14' 8 54°50'E 25.8
62 1300 10°05' 8 54°51 'E 25.8
63 1400 09° 55' 8 54 ° 5 2 ' E 26.0
64 1500 09° 46' 8 54°53'E 26.0
65 1600 09° 36' 8 54°54'E 26.0
66 1700 09° 26' 8 54°56'E 26.0
67 1800 09° 17 ' 8 54°58'E 26.0
68 1900 09°07 1 8 54°59'E 26.0
69 2000 08 ° 57' 8 54°59'E 26.2
70 2100 08° 48' 8 54°59'E 26.0
71 2200 08 ° 38 ' 8 54°59'E 26.0
72 2300 08 ° 28 ' 8 55°00'E 26.1
73 2400 08°18'8 55°00'E 26.1
74 30 ix 63 0700 08°00' 8 54°57'E 26.2
75 0800 07°49' 8 54°57'E 26.1
R/V ANTON BRUUN, CRUlSE 4A
SLIDE POSITION SURF.
NO. DATE ZONE TI ME TEMP.LAT, LONG. (OC)
76 30 ix 63 0900 07°40' 8 54°57'E 26.1
77 1000 or 30 ' 8 54 ° 5 7 ' E 26.2
78 1100 or20'8 54 ° 57' E 26.4
79 1200 or 11 ' 8 54°57'E 26.5
80 1300 or 01 '8 54 ° 5 7' E 26.6
81 1400 06 ° 5 1 ' 8 54°57 'E 26.7
82 1500 06°41'8 54°58'E 26.8
83 1600 06°31'8 54 ° 58' E 26.8
84 1700 06° 21 1 8 54 ° 58' E 26.8
85 1800 06°11' 8 54°581E 26.8
86 1900 06 ° 00 ' 8 54°58'E 26.8
87 2000 05°50'8 54°58'E 26.8
88 2100 05°41'8 55°03'E 26.7
89 4 X 63 1000 03° 22' 8 55 ° 28' E 27.4
90 1100 03°12'8 55°28'E 27.4
91 1200 03° 02' 8 55°27'E 27.6
92 1300 02°53'8 55°24'E 27.8
93 1405 02°43'8 55°21'E 27.9
94 1500 02°3518 55°19'E 28.2
95 1600 02° 26' 8 55°16'E 28.3
96 1700 02°16'8 55°13'E 28.1
97 1800 02°06' 8 55° 10' E 27.9
98 1900 01°54'8 55°06'E 27.3
99 2000 01 °47' 8 55°04'E 28.0
100 ? 1 (ì(ì 01 ° 38' s 1)1)°00' F. ?R.O
BATHYTHERMOGRAPH LOG
SLI DE POSI TION SURF.
NO. DATE ZONE TIME TEMP.LAT. LONG. (OC)
101 4 X 63 2200 01 ° 28 ' 8 54°56'E 27.8
102 2300 01 ° 18 i 8 54 ° 52' E 27.8
103 5 X 63 0000 01 ° 08 i 8 54°49'E
104 0100 00° 59' 8 54°45 'E 27.5
105 0200 00°49' 8 54°42'E 27.5
106 0300 00° 3918 54° 38'E 27.6
107 0400 00° 30' 8 54° 35 'E 27.8
108 1100 00° 21 ' 8 54°31'E 28.1
109 1200 00° 14' 8 54°29'E 28.2
110 1300 00°0418 54° 27' E 28.3
111 1400 00° 06'N 54° 25 'E 28.4
112 1500 00° 15 'N 54°24'E 28.3
113 1600 00° 25 IN. 54°22'E 28.3
114 1700 00° 35 IN 54° 20'E 28.2
115 1810 000461N 54 ° 18' E 28.0
116 1900 00° 54 'N 54°16'E 28.0
117 2000 01°04'N 54°14'E 28.0
118 2100 01°13'N 54°12'E 28.0
119 2200 01°23'N 54°12'E 28.0
120 2300 01 ° 33'N 54°11'E 28.0
121 6 X 63 0000 01°43'N 54°09'E 28.0
122 0100 01°52'N 54°06'E 27.3
123 0200 02°02'N 'i4°0.~'F. 27~
124 0300 n?01111\ i:ti.o nn' R ?7 n
125 0400 02°20'N 53°57'E 27.0
R/V ANTON BRUUN, CRUJSE 4A
SLIDE POSITION SURF.
NO. DATE ZONE TI ME TEMP.LAT, LONG. (OC)
126 6 X 63 0500 02° 30'N 53°54'E 27.0
127 0600 02° 39'N 53°52'E 26.9
128 1300 02° 5lN 53°55'E 27.7
129 1400 03°03'N 53°52'E 27.7
130 1515 03°17'N 53°49'E 28.0
131 1600 03° 25 'N 53°46'E 27.8
132 1700 03° 37 'N 53°42'E 27.8
133 1800 03°48'N 53° 39'E 28.7
134 1930 04°02'N 53° 34' E 27.5
135 2000 04 ° 07 'N 53°321E 27.4
136 2100 04°17'N 53°29'E 27.5
137 2200 04°26'N 53°26'E 27.5
138 2300 04°36'N 53°22'E 27.5
139 2400 04°46'N 53°19'E 27.5
140 7 X 63 0100 04°55'N 3° 16' E 27.2
141 0200 05°05 'N 53°12'E 27.0
142 0300 05° 15 IN 53°09'E 27.0
143 0400 05° 25 'N 53°05'E 27.4
144 0500 05° 34'N 53°02' E 27.5
145 0600 05°45 'N 52°58'E 27.5
146 1400 06° 13 'N 52°52'E 27.4
147 1500 06° 26 'N 52°50'E 27.4
148 1600 06 ° 38 ' N 52°47'E 27.3
149 1700 06°51'N 52°441E 27 3
150 1800 or02'N 52°4lE 27 2
BATHYTHERMOGRAPH LOG
SLIDE POSI TION SURF.
NO. DATE ZONE TIME TEMP.LAT. LONG. (OC i
151 7 X 63 1900 07014 IN 52° 39'E 27.0
152 2000 07° 27 'N 52°36'E 27.0
153 2100 07° 39'N 52°33'E 27.1
154 2200 or 5 l' N 52°31'E 27.1
155 2300 08°02'N 52° 28 i E 26.9
156 2400 08° 14'N 52° 25 'E 27.3
157 8 X 63 0100 08° 27 'N 52°Z3'E 27.3
158 0200 08°40'N 52°20'E 27.3
159 0300 08°52'N 52°17'E 27.5
160 1010 09°08'N 52°28'E 27.9
161 1100 09° 18'N 5 2 ° 28 ' E 27.4
162 1200 09° 31 'N 52°27'E 27.8
163 1300 09°43'N 52°271E 27.5
164 1400 09° 53 'N 52°27'E 28.0
165 1500 10005'N 52025' E 28.0
166 1600 10014 'N 52°23'E 28.0
167 1700 10° 23 'N 52°2lE 27.5
168 1800 10032'N 52° 20'E 26.9
169 1900 10041 'N 52°18'E 26.6
170 2000 10050'N 52°11'E 26.5
171 2100 10° 58'N 52°04'E 26.5
172 2200 11 ° 07 i N 51°57'E 26.7
173 2300 11°15'N 51°5lE ?6.8
174 2400 11°24'N 51°44'E 26.8
175 9 X 63 0300 11°58'N 51° 32' E 26.9
R/V ANTON BRUUN, CRUJSE 4A
SLIDE , POSITION SURF.
NO. DATE ZONE TI ME TEMP.LAT, LONG. ( °Cl
176 13 X 63 1400 12°46'N 450 29' E 29.8
in 1500 12°46'N 45 ° 38 i E 29 8
178 1600 12°47 'N 45°48'E 29.7
179 1700 12°48'N 45 ° 57 ' E 29 5
180 1800 12°49'N 46 ° 06 ' E 29.2
181 1900 12°49'N 46° 15' E 2a 1
182 2000 12° 50'N 46° 25 i E 27.8
183 2100 12051 'N 46°34'E 28.0
184 2200 12°51'N 46°40'E 28.0
185 2300 12°52'N 46° 50'E 27.5
186 2400 12°53'N 47001 'E 28.0
187 14 X 63 0100 12° 53'N 47°11'E 27.8
188 0200 12°54'N 47°21'E 27.8
189 0300 12°55'N 47°31'E 27.4
190 0400 12°56'N 47°41 'E 27.0
191 0500 12°56'N 47°50'E 27.2
192 0600 12°56'N 48°00'E 28.2
193 0700 12°56'N 48°10'E 28.0
194 0800 12056 'N 48° 20'E 28.2
195 0900 12°56'N 48°30'E 28.2
196 1000 12°56'N 480 39 ' E 27.9
197 1100 12° 55 'N 48 ° 4 9 ' E 28.1
198 1200 12°55'N 48059' E 28.5
199 1300 12°56'N 49°10'E 29 0
? 00 1400 12°57'N 49°21'E 28.7
BATHYTHERMOGRAPH LOG
SLI DE POSI TION SURF.
NO. DATE ZONE TIME TEMP.LAT. LONG. (OC)
201 l4 X 63 1500 12° 59'N 49°30'E 29.5
202 1600 13°00'N 49°41'E 30.0
203 1700 13001 'N 49°52'E 29.8
204 1800 13°03'N 50002'E 29.5
205 1900 13°04'N 50012'E 29.5
206 2000 13°04'N 50022'E 29.0
207 2200 13°05'N 50033'E 27.5
208 2300 13°06'N 50°41 IE 28.5
209 2400 13°06'N 50050 i E 28.2
210 15 X 63 0200 13°07'N 51° 00 ' E 28.2
211 0300 13° 08 'N 51°09'E 28.2
212 0400 13°09'N 51° 20' E 28.0
213 0515 13°10'N 5 10 28 i E 27.4
214 1300 13°39IN 51°26'E 28.4
215 1400 13°49'N 51°22'E 29.0
216 1500 14 ° OQ 'N 51°17'E 28.8
217 1600 14°10'N 51°13'E 29.1
218 1700 14° 20'N 51°09'E 29.0
219 1800 14°31 'N 51°04'E 28.7
220 1900 14°41 IN 51°011E 28.7
22l 2400 l4° 57'N 51003' E 28.0
222 16 X 63 0100 14 ° 5 1 'N 51°16'E 28.0
223 0200 14 ° 5 6' N 51° 28 ' E 28.0
224 0300 15°01'N 5P4lE 27.3
225 0400 15006 IN 5i053'E 26.9
R/V ANTON BRUUN, CRUJSE 4A
SLIDE POSITION SURF.
NO. DATE ZONE TI ME TEMP.LAT, LONG. (OC)
226 16 X 63 0500 15° 11 'N 52006' E 26.8
227 0600 15°15'N 52°181E 26.8
228 0700 15° 20'N 52°31'E 27.7
229 0800 15° 251N 52°43'E 27.8
230 0955 15° 28 'N 52°50'E 28.0
231 1600 15°23'N 52°56'E 28.9
232 1700 15° 27'N 53°03'E 28.7
233 1800 15°32'N 53°11'E 28.4
234 1900 15°38'N 53°20'E 28.3
235 2000 15°43'N 53° 27' E 28.3
236 2100 15°49'N 53°36'E 28.1
237 2200 15° 55 'N 53°45 i E 28.1
238 2300 16°0l'N 53°53'E 28.2
239 2400 16°07'N 54°01'E 28.0
240 17 X 63 0115 16°14'N 54°12'E 28.0
241 0200 16° 18 'N 54 ° 19' E 28.0
242 0300 16°221N 54°29'E 28.4
243 0400 16°27'N 54°39'E 28.3
244 0950 16°291N 54°421E 28.6
245 1000 16° 33'N 54051 ' E 28.7
246 1100 16° 38'N 54°58'E 28.8
247 1200 16°451N 55°07'E 28.5
248 1300 16°49'N 55°15'E 28.4
249 1400 16°54'N 55° 27'E 28.4
250 1500 16°58'N 55°36'E 28.8
BATHYTHERMOGRAPH LOG
SLI DE POSITION SURF.
NO. DATE ZONE TIME TEMP.LAT. LONG. (OC l
251 17 X 63 1600 17°02IN 55°45 'E 28.4
252 1700 17 0 07 IN 55°54'E 28.4
253 1800 17°11'N 56°04'E 28.3
254 1900 1r 16 'N 56°13'E 28.2
255 2000 17°21IN 56°22'E 28.5
256 18 X 63 0100 17°27'N 56°301E 28.0
257 0200 17° 181N 56°36'E 27.9
258 0300 17011 'N 56°421E 27.4
259 0400 17°051N 56°47'E 28.1
260 0500 16°57'N 56°52'E 28,1
261 0600 16°49'N 56° 57 IE 28.2
262 0700 16°421N 5r03'E 28.2
263 0800 16°341N 5 r 08 'E 28.3
264 1300 16°20'N 57°09'E 28.7
265 1400 16°12'N 5r13'E 28.9
266 1500 16°04'N 57°18'E 29.0
267 1600 15057 IN 57°23'E 29.0
268 1700 15°49'N 5 r 28 ' E 29.0
269 1800 15°41 IN 5r321E 29.1
270 2000 15°24'N 5r42'E 28.5
271 19 X 63 0408 15°091N 5 r 45 i E 28.0
272 0500 15°03'N 5r50'E 27.9
273 0600 14°551N 57°551E 28.0
274 0700 14°48'N 58°00'E 27.8
275 0800 14°4l IN 58°051E 28.0
R/V ANTON BRUUN, CHUJSE 4A
SLIDE POSITION SURF.
NO, DATE ZONE TI ME TEMP.LAT. LONG. ( °Cl
276 19 X 63 0900 14 ° 33 'N 58°10'E 28.1
277 1000 14° 25 'N 58°16'E 28,5
278 1420 14°20'N 58°171E 29.8
279 1500 14°151N 58°21'E 29.6
280 1600 14 ° 08 ' N 58°27'E 29.2
281 1700 14 ° 00 IN 58°321E 29.2
282 1800 13°52tN I 58° 37' E i 28,8i
283 1900 13°45'N 58°42'E : 28.3
284 , 2000 13° 37'N 58°47'E 28.3
285 2100 13°29'N 58°52'E 28.3
286 2200 13° 21 'N 58c57'E 28.3
287 20 X 63 0500 12° 591N 59°03'E 28.3
288 0545 12°55'N 59°07'E 27.9
289 0700 12°47 'N 59°141E 27.9
290 0800 12°41 IN 59°19'E 27.5
291 0900 12°351N 59°25'E 28,1
292 1015 12°281N 59° 31' E 29.1
293 1115 lZ0221N S9°36'E 29.0
294 1200 12°19'N 59° 38 i E 29.5
295 2000 12°S0'N 60° 02' E 28.6
296 2100 12°S8'N 60°08' E 28.4
297 2200 13°06'N 60° 15 'E 28.5
298 2300 13 ° 14 i N I 60° 22 IE 28.5
299 2400 13°22'N 60029'E 28.5
300 21 X 63 0100 13° 31 'N 60° 36 i E 28.3
BATHYTHERMOGRAPH LOG
SLI DE POSI TION SURF.
NO. DATE ZONE TIME TEMP.LAT. LONG. (ac 1
301 21 X 63 0200 13°39'N 60° 43 i E 2&.9
302 0300 13°47 'N 600S0'E 28.7
303 0400 13° S61N 600S7'E 28.6
304 OSOO 14°0S'N 61°0S'E 27.9
30S OS30 14008 IN 610 08 i E 28.0
306 1100 140 13 'N 61°031E 28.3
307 1200 14°21'N 61°1O'E 28.S
308 1300 14° 20'N 6P 10'E 28.1
309 1400 140 28 ' N 61°1S'E 28.7
310 lS00 14036 'N 61°22'E 28.9
311 1600 14°43'N 61°26'E 28.8
312 1700 14° Sl 'N 61°32'E 28.8
313 1800 i 1s000'N 61°39'E 28.9
314 1900 iso 06 'N 6P44'E 28.6
31S 2000 is ° 14 'N 61°S1'E 28.9
316 2100 iso 22 'N 61°S8'E 28.S
317 2200 ls030'N 62°0S'E 28.S
318 2300 iso 38 'N 62° 13 i E 28.S
319 2400 15045 'N 62°191E 28.5
320 22 X 63 0100 15° 52'N 62°261E 28.3
321 0900 16°00'N 62°38'E 28.4
322 1000 16° 06'N 62°42'E 28.8
323 1100 16° 12 'N 62°48'E 28.6
324 1200 16018 'N 62°53'E 28.5
125 1 ':?() If)°?Li'N f)?°c;71¡: ?P. P.
R/V ANTON BRUUN, CRUJSE 4A
SLI DE POSITION SURF.
NO. DATE ZONE TI ME TEMP.
LAT, LONG. (aC)
326 22 X 63 1400 16° 28 'N 62°591E 28.8
327 1500 16°36'N 63°04'E 28.9
328 1600 16°41 'N 63°09'E 28.8
329 1700 16°491N 63°13IE 28.8
330 1800 16° 591N 63°20'E 28.7
331 1900 17 ° 06 i N 63° 26 i E 28.6
332 2000 17 ° 14 ' N 63° 31' E 28.5
333 2100 1r22'N 63° 37' E 28.5
334 2200 1r 31 'N 63°42 i E 28.5
335 2300 17°40'N 63°46'E 28.5
336 2400 17°48IN 63°51' E 28.5
337 23 X 63 0100 ir 57 IN 63°55'E 28.4
338 0200 18°05'N 63°58'E 28.5
339 0300 18° 14 'N 64 ° 03' E 28.2
340 0400 18°23'N 64°07'E 28.3
341 0500 18° 31 'N 64 ° 11 i E 28.4
342 0600 18°41 'N 64 ° 15 i E 28.3
343 0700 18°49'N 64 ° 18 'E 28.2
345 0800 18°571N 64 ° 21' E 28.1
346 0900 19°07'N 64 ° 25 i E 28.1
347 1000 19° 15 'N 64 ° 28 i E 28.1
348 1100 19°23'N 64 ° 31' E 28.1
349 1200 19°32'N 64 ° 34 ' E 28.1
350 1300 19°40'N 64 ° 38 ' E 28.0
351 1400 19°48'N 64 ° 42 i E 28.1
BATHYTHERMOGRAPH LOG
SLI DE POSI TION SURF.
NO. DATE ZONE TIME TEMP.LAT. LONG. (OC)
352 23 X 63 1500 19°57'N 64°46'E 28.3
353 1600 20° 05 'N 64 ° 5 1 ' E 27.8
354 1700 2001L~'N 64 ° 55 'E 27.8
355 1800 20° 23 'N 65°00'E 27.6
356 1900 20° 32 'N 65 ° 04 i E 27.5
357 2000 20040'N 65°08'E 27.5
358 2100 20049'N 65°12'E 27.5
359 2200 20° 57 'N 65°161E 27.6
360 2300 21° 06 'N 65°21'E 27.8
361 24 X 63 0020 2l017'N 65°27'E 27.8
362 0200 21°32'N 65°34'E 27.7
363 0300 2l040'N 65°38'E 27.8
364 0400 2P 50'N 65°42'E 28.0
365 0500 21°581N 65°46'E 28.0
366 0600 22° 07 IN 65°51 'E 27.9
367 0700 22° 15 'N 65°55'E 27.5
368 0800 22°23'N 65°59'E 27.4
369 0900 22°32'N 66°03'E 27.6
370 1000 22°40'N 66°07 'E 27.8
371 1100 22°49'N 66°11'E 28.0
372 1200 22° 58 'N 66°15'E 28.0
373 1300 23°07 'N 66°20'E 27.8
374 1400 23°161N 66°24'E 27.9
375 1500 23° 25 'N 66°28'E 28.1
376 28 X 63 2210 23°43'N 66°23'E 27.5
R/V ANTON BRUUN, CRUJSE 4A
SLIDE POSITION SURF.
NO. DATE ZONE TI ME TEMP.
LAT. LONG. ( °C)
377 29 X 63 0200 23°34'N 66°11'E 27.5
378 0310 23°24'N 66°06'E 27.5
379 0400 23° 17'N 66°01'E 27.8
380 0520 23°07 'N 65°55 'E 27.4
381 0600 23°02'N 65 ° 5 1 ' E 27.6
382 0700 22° 51 'N 65°491 E 27.7
383 0800 22°41 'N 65°50'E 27.5
384 1400 22°21'N 65°41'E 28.0
385 1500 22°13'N 65 ° 36 ' E 28.0
386 1600 22°04'N 65°31'E 27.5
387 1700 21°55'N 65° 26 'E 27.8
388 1800 21°47'N 65 ° 21' E 27.7
389 1900 21 ° 37'N 65°16'E 27.8
390 2000 21 °27 IN 65°1O'E 27.8
391 2100 21°19'N 65°05 'E 28.0
,
392 2200 21°09'N 65°00'E 27.8
393 2300 2l001'N 64 ° 55' E 27.8
394 2400 20° 52 IN 64 ° 50 i E 27.5
395 30 X 63 0100 20042'N 64°45 'E 27.6
396 0700 20° 39'N 64 ° 37 ' E 27.7
397 0800 20°47 'N 64 ° 32 i E 27.7
398 0900 20° 55 'N 64 ° 28 i E 27.8
399 0915 20° 57 'N 64 ° 27' E 27.8
400 1000 21°03'N 64 ° 23' E 28.1
401 1100 21°11'N 64 ° 19 i E 28.2
BATHYTHERMOGRAPH LOG
SLIDE POSI TION SURF.
NO. DATE ZONE TIME TEMP.LAT. LONG. (OC i
402 30 X 63 1200 21 ° 191N 64 ° 14 ' E 28.1
403 1300 21°27'N 64 ° 09' E 28.0
404 2000 21°47'N 63°561E 27.8
405 2100 21 054 'N 63°51'E 27.8
406 2200 22°03'N 63°46'E 27.6
407 2300 22° II 'N 63041 'E 27.6
408 2400 22°18'N 63037 'E 27.8
409 31 X 63 0400 22° 29'N 63°24'E 27.7
410 0500 22°36'N 63° 20'E 27.7
411 0600 22°43'N 63° 15 'E 27.8
412 0700 22°50'N 63° II 'E 27.9
413 0800 22° 57 'N 63°06'E 27.8
414 0900 23°04'N 63°01 'E 27.7
415 1000 23°11'N 62°561E 27.8
416 1100 23°17'N 62°52'E 27.7
417 1900 23027 'N 62°39'E 27.9
418 2000 23° 34'N 62° 30'E 27.8
419 2100 23041 'N 62022' E 27.7
420 2200 23°49'N 62°13'E 27.5
421 2300 23°561N 62°04'E 28.0
422 1 XI 63 0530 24°09'N 62° II 'E 28.0
423 0600 24°13'N 62°08'E 28.0
424 0700 24°22'N 62°00'E 2R 0
425 0'800 24°30'N 61°')2'F. ?R ()
426 oaoo ?Li0 ~q'1\ ¡: 1 ° Li ') IF. ?R ()




NO. ZONE TI ME TEMP.LAT, LONG. (OCI
427 1 XI 63 1000 24047 ' N 61° 36 i E 28.3
428 1400 24°41'N 61°33'E 28.5
429 1500 24°33'N 61°261E 28.3
430 1600 24 ° 25 'N 61°191E 28.5
431 1700 24°16'N 61°13'E 28.5
432 1900 23° 59'N 61 ° 01' E 27.9
433 2000 23° 57 'N 60° 58' E 27.5
434 2 XI 63 0215 23°53'N 60047 'E 27.4
435 0300 23° 50'N 60043'E 27.6
436 0400 23°40'N 60° 38 i E 27.7
437 0500 23° 29'N 60° 36 ' E 27.7
438 0600 23°18'N 60° 33 ' E 27.2
439 0700 23°07'N 60° 31 IE 27.5
440 1300 23° 10'N 60° 31 'E 28.0
441 1400 23°061N 60022 i E 28.0
442 1500 23°02'N 60° 14' E 28.0
443 1600 22° 591N 60004'E 29.2
444 1700 22°571N 59°55' E 29.4
445 1810 22°53'N 59°43'E 29.3
446 1900 22°50'N 59034 'E 28.9
447 2400 22°42'N 59°46'E 28.7
448 3 XI 63 0100 22° 341N 59°55'E 28.9
449 0200 22°26'N 60001'E 28.8
450 0610 22°23'N 60007'E 28.6
451 0700 22017 'N 600 II ' E 28.9
BATHYTHERMOGRAPH LOG
SLI DE POSITION SURF.
NO. DATE ZONE TIME TEMP.LAT. ' LONG. (OC l
452 3 XI 63 0800 22°09'N 60° 17 ' E 26.2
453 0900 21°59'N 60° 23 i E 26.2
454 1000 21°50lN 600291E 27.2
455 1100 21 °4lN 60035' E 27.3
456 1200 21°33'N 60°40' E 28.7
457 1900 21°17'N 60°47 'E 2S.3
458 2000 21°10'N 60053'E 28.2
459 2100 21°03'N 60059'E 27.S
460 2200 200561N 61°05'E 27.9
461 2300 20049'N 61°11'E 2S.2
462 2350 20044'N 61°15'E 28.0
463 4 XI 63 0600 20028'N 61°27'E 27.5
464 0700 20° 21 'N 61°36'E 27.7
465 OSOO 20° 14'N 61°46'E 27.6
464 0900 20006'N 61°55'E 27.3
465 1500 19°52'N 61°59'E 28.5
466 1600 19°45'N 62°04'E 28.0
467 1700 19° 37 'N 62°0S'E 2S.4
468 lS07 19° 27'N 62°15'E 28.0
469 1900 19°22'N 62°22'E 28.0
470 1955 19° 18'N 62° 28 i E 28.0
471 5 XI 63 0400 19°13'N 62041 'E 27.6
472 0500 19°05'N 62°45'E 27.7
473 0600 18057 'N 62°50' E 27.8
474 0700 ls049'N 62°561E 2S.0
R/V ANTON BRUUN, CRUJSE 4A
SLIDE POSITION SURF.
NO. DATE ZONE TI ME TEMP.LAT, LONG. ( °Cl
475 5 XI 63 0800 18°40'N 63°01 'E 2R 2
476 0900 1Ro il'N 6ioOfi'F. ?Ri
477 1800 iso 33'N 63°1a'E 2R 2
478 1900 18°33'1\T 63°2R'F. ?ll 'l
479 2000 18°33'N 63°38'E 28.0
480 2100 lRO.ii'N fi'l°4ll''I ?ll 1
481 2200 18°33'N 63°57'E 28.0
482 2300 18°33'N 64 ° 07 ' E 27.7
483 2400 lS033'N 64017 ''I ?ll n
484 6 XI 63 0100 iso 33 'N 64° 27 ''I ?7 q
485 0200 1 RO ii'N 64°i71F. ?7 ,R
BJOLOGJ CA L LOG R/V ANTON BRUUN 1 CRUISE 4~
POSITION BOTTOM SA M P Li NG $1\MP LABEL jcURRENTCOLLECTION DATE STA. DEPTH DE P TH ZONE TIME
LAT. LONG. 1M) (M) GEAR NO. 'CUSTODY
P lank ton 25-lX-63 161 190 14 i S 56° 33'E 4224 V 0-200 2222-2231 IOSN 973 lOBe
V 0-200 2205-2220 751'25 974 sose
n 0-500 2327 -0040 1 BE-3 975 sose
o 50C-l0ce 2302-0105 BE-3 976 sose
QI000-200e 2240-0130 BE-3 977 sase
Plankton 26-LX-63 162 1 r 38 ' S 54° 58'E V 0-200 1755-1813 lOSN 978 lOBe
V 0-200 1744-1756 751'25 I 979 sose
Q 0-125 1930-2100 BE-3 980 I sose
Q 125-250 1930-2100 BE-3 981 sase
o 250-500 1930-2100 BE-3 982 sase
Q 0-1000 1915-2125 ì B'~ ~ 983 sase. E-,J
QI000-200e 1855 - 2200 BE-3 984 sase
H Surface 2203-2223 1'-0 985 sose
Q 0-140 2204 - 2234 1'-0 986 sose
8JOLOGJ CA L LOG R/V AN-rON 8HUUN 1 CHUJSE 4-A
POSITION BOTTOM SAMPLING SAMP. LABEL CURRENTCOLLECTION DATE STA. DEPTH DEPTH ZONE TIME GEARLAT. LONG. (M) (M) NO. CUSTODY
P lank ton 27 -IX-63 163 14°55'S 55°02'E 4316 V 0-200 2323- 2335 10SN 987 lOBe
V 0-200 2206-2322 75M25 988 sose
o 0-125 2325-0055 BE-3 989 sose
Q 125-250 2325 -0055 BE-3 990 sose
Q 250-500 2325 -0055 BE-3 991 sose
Q 500-1000 2305 -0125 BE-3 992 sose
Q 1000-2000 2245-0200 BE-3 993 sose
Plankton 28-IX-63 164 1i034's 54°56'E V 0-200 2213-2230 10SN 996 sose
H Surface 2114-2134 M-O 994 sose
o 0-60 2116-2137 M-O 995 sose
Plankton 30 lX-63 165 08°141S 55°00'E V 200 0327 -0340 10SN 999 lOBe
o 500-1000 0410 BE-3 1004 sose
Q 0-125 0425-0530 BE-3' 1001 sose
Q 125-250 0425-0530 BE-3 1002 sose
Q 250-500 0425 -05 30 BE-3 1003 sose
Plankton 5-X-63 166 000 24' s 54° 331E V 0-200 10SN 997 lOBe
Q 1000-2000 0815-1055 BE-3 1008 sose
Q 500-1000 0835-1030 BE-3 1007 sose
Q 0-500 0852-1005 BE-3 1006 sose
BJOLOGJ CA L LOG R/V ANTON BRUUN, CRUJSE 4~
POSITION . BOTTOM SAM PLiNGCOLLECTION DATE STA. DEPTH DE P TH ZONE TIME SAMP. LABEL CURRENT
LAT. LONG. (M) (M) GEAR NO. CUSTODY
Plankton 6-X-63 167 02°45 'N 53°5lE 4929 V 0-200 0914-0926 lOSN 1005 lOBe
Q 1000-2000 0933 BE-3 1013 sose
Q 0-1000 0950-1205 BE-3 1012 sose
Q 0-125 1005-1140 BE-3 1009 sose
Q 125-250 1005-1140 BE-3 1010 sose
Q 250-500 1005 - 1140 BE-3 1011 sose
Plankton 7 -X-63 168 05°521N 52°561E 4973 V 0-200 0923-0953 lOSN 1014 lOBe
Q 0-500 1040-1215 BE-3 1015 sose
Q 1000-2000 1002 BE-3 1016 sose
Plankton 8-X-63 169 08 ° 57 ' N 52°17'E 4600 V 0-200 0608 -0620 lOSN 1017 lOBe
, Q 0-250 0714-0818 BE-3 1019 sose
Q 250-500 0714-0818 BE-3 1020 sose
Q 500-1000 0655-0850 BE-3 1021 sose
Plankton 9-X-63 170 12°041N 51°3lE V 0-200 0616-0630 lOSN 1023 lOBe
Q 0-500 0641 -07 30 M-O IV¿O sose1027
Q 0-500 0645 - 07 25 75M3 lgž~ sose
Plankton 9-X-63 170A 12° 381N 49° 06 ' E H Sur face 2106-2126 M-O 1028 sose
BJOLOGJ CA L LOG R/V ANTON BHUUN 1 CHUJSE 4-A
POSITION BOTTOM SAMPLING SAMP. LAB EL CURRENTCO LLECTION OATE STA. OEPTH DEPTH ZONE TIME GEARLAT. LONG. (M) (M) NO. CUSTODY
P lank ton 12-X-63 170B 12° 20'N 44 ° 5 1 i E H Surface 2301-2350 M-O 1032 SOSC
Plankton 13-X-63 170C 12° 50' N 46° 39'E H Surface 2110-2130 M-O SOSC
Q 0-60 2112-2133 M-O SOSC
Plankton 15-X-63 171 13°11'N 51° 28 ' E V 0-100 1015 rOSN 1501 rOBC
o 0-250 1115-1225 BE-3 1502 SOSC
o 250-500 1115-1225 BE-3 1503 SOSC
Q 0-1000 1050 BE-3 1504 SOSC
Plankton 15-X-63 172 14°44'N 51°02 'E V 0-200 2107 -2117 rOSN 1505 rOBC
Q 0-500 2240-2345 M-O 1506 SOSC
Q 0-500 2242-2340 75M3 1507 SOSC
Plankton 16-X-63 173 15 ° 27 ' N 52°50'E 2295 V 0-200 1140-1154 rOSN 1508 rOBC
Q 0-500 1445 - 1546 M-O 1509 sosc
Q 0-500 1450-1544 75M3 1510 SOSC
Plankton 17 -X-63 174 16°27'N 54°39'E 2730 V 0-200 0551-0600 rOSN 1511 rOBc
o 0-500 0748-0RLi2 M-O 1') 1 q c:oc:r.
o 0 - 500 07')0-OR3Q 7')M1 1') 1 ? c:oc:r.
,
BJOLOGJ CA L LOG R/V ANTON BRUUN 1 CRUJSE 4~
POSITION BOTTOM SAM PLiNG SAMP. LAB EL CURRENTCOLLECTION DATE STA. DEPTH DEPTH ZONE TIME
LAT. LONG. (M) (M) GEAR NO. CUSTODY
Plankton 17-X-63 175 1r26'N 56°29'E V 0-200 2209-2220 10SN 1520 lOBe
o 0-500 "Ie 2348 -0055 M-O 1513 sose
o 0-500 "Ie 2354-0050 75M3 1514 SOSC
Plankton 18-X-63 176 16°29'N 5r09'E V 0-200 0941-0953 IOSN 1515 IOBC
Q 0-500 1119-1225 M-O 1517 SOSC
Q 0-500 1122-1222 75M3 1516 SOSC
Plankton 19-X-63 177 15° 18'N 57°43'E 3356 V 0-200 0022-0035 IOSN 1518 IOBC
Q 0-125 0120-0256 BE-3 1521 SOSC
Q 125-250 0120-0256 BE-3 1522 sose
Q 250-500 0120-0256 BE-3 1523 sose
Q 500-1000 0104-0325 BE-3 1524 sose
Q 1000-200( 0043-0350 BE-3 1525 SOSC
Plank ton 19-X-63 178 14°2l'N 58°18'E V 0-200 1201-12l4 IOSN 1526 IOBC
Q 0-500 1222 M-O 1527 SOSC
Q 0-500 l226-1327 75M3 1528 sasc
* Nets fished at 500 M. for 2 minutes
BJOLOGJ CA L LOG R/V ANTON BRUUN 1 CRUJSE 4~
POSITION BOTTOM SAMPLING SAMP. LABEL CURRENTCOLLECTION DATE STA. DEPTH DEPTH ZONE TIME
GEAR NO.LAT. LONG. (M) (M) CUSTODY
Plankton 19-X-63 179 13° 12'N 58°58'E V 0-200 2220-2240 rOSN 1529 rOBC
o 0-125 'k 0210-0330 BE-3 1530 SOSC
Q 125-250 ~ 0210-0330 BE-3 1531 SOSC
Q 250-500 7 0210-0330 BE-3 1532 SOSC
Q 500-1000" 0155-0350 BE-3 1533 SOSC
Plankton 20-X-63 180 12°15'N 59°42'E 4279 V 0-200 1527 -1537 rOSN 1534 rOBC
Q 0-500 1745 M-O 1535 SOSC
Q 0-500 1747 -1857 75M3 1536 SOSC
Plankton 21-x-63 181 14 ° 09 i N 61°07'E 4052 V 0-200 0708-0720 rOSN 1537 rOBC
Q 0-250 0805 -0945 BE-3 1552 SOSC
Q 250-500 0805 -0945 BE-3 1553 SOSC
Q 1000-200C 0728-1035 BE-3 '1549 SOSC
Plankton 22-x-63 182 15°58'N 62°33'E V 0-200 0638 -0650 rOSN 1538 rOBC
Q 0-500 0706-0814 M-O 1539 sosc
Q 0 - 500 0711-0812 75M3 1540 SOSC
1 r:i, 1
Plankton 29-X-63 183 23°43' N 66°21'E V 0- 200 0016-0028 rOSN Hí~ rOBc
o 0- 208 0035 M-O SOSC
Q 0-208 0039-0108 75M3 SOSC
~'( Net fouled
BJOLOGJ CA L LOG R/V ANTON BHUUN 1 CHUJ-SE 4-A
POSITION BOTTOM SAMPLING SAMP. L A BEL CURRENTCO LLECTION DATE STA. DEPTH DE P TH ZONE TI ME GEARLAT. LONG. 1M) 1M) NO. CUSTODY
Plankton 29-X-63 184 22°33'N 65050 'E V 0-200 1112-1123 lOSN 1546 lOBe
Q 0-125 1152-1314 BE-3 1550 sose
Q 125-250 1152-1314 BE-3 1547 sose
Q 250-500 1152-1314 BE-3 1548 sose
Q 500-1000 1130-1342 BE-3 1551 sose
H 40 1211-1239 FT20 sose
H 30 FT20 sose
H 20 FT20 sose
H 10 FT20 sose
H Surface 1214-1235 FT20 sose
Plankton 30-X -63 185 20039'N 64041 ' E V 0- 200 0500-0510 lOSN 1568 lOBe
Q 0-500 0520-0648 M-O 1569 sose
Q 0-500 0523-0645 75M3 1570 sose
H 40 0550-0615 FT20 1640 sose
H 30 FT20 1639 sose
H 20 FT20 1638 sose
H 10 FT20 1637 sose
H Surface 0558 -0608 FT20 1636 sose
BJOLOGl CA L LOG R/V ANTON BHUUJ'I, CHUJSE 4-A
POSITION BOTTOM SAM PLING SAMP. LAB EL CURRENTCOLLECTION DATE STA. DEPTH DE P TH ZONE TIME GEARLAT. LONG. (M) (M) NO. CUSTODY
P lank ton 30-X-63 1R6 210il'N 6Li 006 i E u ()_ ?()() ii:-:i:_ii:/,7 T ()QT\l 1')7 i T ()R~
o 0-125 1625-1817 BE-3 1554 sose
o 125-250 1625-1817 BE-3 1555 sose
Q 250-500 1625 -1817 BE-3 1556 sose
Q 500-1000~ 1608-1850 BE-3 1557 sose
Q 1000-200( 1550-1910 BE-3 1558 sose
H 40 1714 FT20 sose
H 30 l714 FT20 sose
H 20 1714 FT20 sose
H 10 1714 FT20 sose
H Surface 1658-1708 FT20 sose
Plankton 31-x-63 187 22°23'N 63032' E V 0-200 0131-0141 lOSN 1560 lOBe
Q 0-500 0148-0305 M-O 1561 sose
Q 0 - 500 0149-0301 75M3 1562 sose
Plankton 31-X-63 188 23°19'N 62° 50'E V 0-200 1420-1429 lOSN 1574 lOBe
Q 0-125 1512-1710 BE-3 1579 sose
Q 125-250 1512-1710 BE-3 1578 sose
Q 250-500 1512-1710 BE-3 1576 sose
Q 1000-200C 1433-1745 BE-3
l.JJ":
1575 sose
* Possible malfunction closing device
BJOLOGJ CA L LOG R/V ANTON BHUUN, CHUJSE 4-A
POSITION BOTTOM SAM PLING SAMP. L A BEL CURRENTCOLLECTION DATE STA. DEPTH DE P TH ZONE TIME GEARLAT. LONG. (M) (M) NO. CUSTODY
Plankton l-Xl-63 189 24 ° 00 i N 62° 04' E V 0-200 0311-0322 lOSN 1563 lOBe
o 0-500 0326 -0430 M-O 1565 sose
o 0-500 0327 -0428 75M3 1564 sose
Plankton l-XI-63 190 24°48'N 61°37'E 180 V 0-100 1205-1208 lOSN 1566 lOBe
Q 0-175 1216-1308 M-O 1567 sose
Q 0-175 1218-1305 75M3 1571 sose
Plankton l-Xl-63 191 23°57 'N 60° 58 'E 3330 ' V 0-200 2215-2226 lOSN 1572 lOBe
Q 0-500 2311-0125 BE-3 1582 sose
Q 500-1000"- 2253 BE-3 1583 sose
Q 1000-200C 2231 BE-3 1584 sose
Plankton 2-Xl-63 192 23°08'N 60° 32 i E 3330 V 0-200 1021-1032 lOSN 1585 lOBe
Q 0-500 1038-1200 M-O 1586 sose
Q 0-500 1040-1158 75M3 1587 sose
Q 0-250 1055-1136 75M3 1588 sose
H 40 FT20 1650 sose
H 30 FT20 1649 sose
H 20 FT20 1648 sose
H 10 FT20 1647 sose
H Surface FT20 1646 sose
* Net failed to close properly. Sample contaminated with shallow water plankton
BJOLOGJ CA L LOG R/V ANTON BHUUN i CHUJSE 4-A
POSITION BOTTOM SAMPLING SAMP. LABEL CURRENTCOLLECTION DATE STA. DEPTH DE P TH ZONE TIME GEAR CUSTODYLAT. LONG. (M) (M) NO.
Plankton 2-XI-63 193 22°48'N 59° 34'E V 0-200 2247 -2258 rOSN 1589 rOBe
o 0 - 500 2209-2337 M-O 1590 sose
Q 0-500 2211-2335 75M3 1591 sose
Q 0-250 2227 -2314 75M3 1592 sose
Plankton 3-Xr-63 194 22°22'N 60° 05' E V 0-200 0450-0503 rOSN 1593 rOBe
o 0-500 0508-0611 M-O 1594 sose
o 0 - 500 0510-0609 75M3 1595 sase
H 40 0508 FT20 1645 sose
H 30 0508 FT20 1644 sose
H 20 0508 FT20 1643 sose
H 10 0508 FT20 1642 sose
H Surface 0508 FT20 1641 sose
Plankton 3-XI -63 195 21° 31 'N 60041'E V 0-200 1414-1422 rOSN 1596 rOBe
Q 0-125 1505-1648 BE-3 1597 sose
Q 125-250 1505-1648 BE-3 1598 sose
Q 250-500 1505-1648 BE-3 1599 sose
Q 500-1000 1446-1708 BE-3 1600 sose
H 40 1505 FT20 1654 sose
H 30 1505 FT20 1653 sose
H 20 1505 FT20 1652 sose
H 10 1505 FT20 1651 sose
BJOLOGJ CA L LOG R/V ANTON BHUUN, CHUJSE 4-A
POSITION BOTTOM SAMPLING SAMP. LABEL CU R RENTCOLLECTION DATE STA. DEPTH DE P TH ZONE TIME
GEARLAT. LONG. 1M) (M) NO. CUSTOOY
Plankton 4-XI-63 196 20044'N 61° 15 'E V 0- 200 0257 -0306 10SN 1601 lOBe
o 0 - 5 00 0314-0425 M-O 1602 sase
o 0-500 0316-0423 75M3 1603 sase
Plankton 4-XI-63 197 20002'N 62°00'E 3475 V 0-200 1147 -1155 10SN 1604 lOBe
Q 0-125 1240-1412 BE-3 1605 sase
Q 125-250 1240-1412 BE-3 1606 sase
Q 250-500 1240-1412 BE-3 1607 sase
Q 500-1000 1220 BE-3 1608 sase
Plankton 5 -Xi -63 198 19° 17'N 62° 29' E . V 0-200 0126-0137 10SN 1609 lOBe
Q 0-500 0141 -025 2 M-O 1610 sase
Q 0-500 0143-0250 75M3 1611 sase
Plankton 5-XI-63 199 18° 31 IN 63°081E V 0-200 1325 -1334 10SN 1612 lOBe
Q 0-125 1422-1604 BE-3 1613 sase
Q 125-250 1422-1604 BE-3 1614 sase
Q 250-500 1422-1604 BE-3 1615 sose
Q 500-1000 1400- 1643 BE-3 1616 sase
BJOLOGJ CA L LOG R/V ANTON BHUUN 1 CHUJSE 4-A
POSITION BOTTOM SAMPLING SAMP. LAB EL CURRENTCO LLECTION DATE STA. DEPTH DE P TH ZONE TI ME
LAT. LONG. (M) (M) GEAR NO. CUSTODY
P lank ton 6-XI -63 200 18°32'N 64 ° 39' E V 0-200 0620-0635 lOSN 1617 lOBC
Q 0-500 0644-0750 M-O 1618 SOSC
Q 0-500 0645-0749 75M3 1619 SOSC
BJOLOGJ CA L LOG R/V ANTON BRUUN 1 CRUJSE 4~
POSITION BOTTOM SAMPLING SAMP. LABEL CURRENTCOLLECTION DATE STA. DEPTH DE P TH ZONE TIME
LAT. LONG. (M) (M) GEAR NO. CUSTODY
MI SCELIANEOUS :
ppear
C:OSr.Fishes 24-IX-63 Point au Piments o - 2 Gun 1626
Mauri t us
MI SCELIANEOUS :
Fishes - from shallow bay 24-IX-63 Off Le C a1and o - 2 1500-1800 pgear 1630un SOSCJVuri ius
over coral bottom; protected watEr
MI S CELIANEOUS :
Fishes 2-4-x-63 Port Vic oria Hart or Surface Dav RR 1620 SOSC
:;eycn ~lles




Fishes 7 -X-63 168 05025' N 52°56'E 4973 Surface RR 1634 SOSC
MISCELIANEOUS:
Fishes 8-X-63 169 08°571N 52°17'E 4600 o - 3 0500-1000 RR 1631 SOSC
1632 SOSC
1633 SOSC
BJOLOGJ CA L LOG R/V ANTON BHUUN 1 CHUJ5E 4-A
POSITION BOTTOM SA M P LI NG SAMP. LABEL CURRENTCOLLECTION DATE STA. DEPTH DE P TH ZONE TIME
LAT. LONG, (M) (M) GEAR NO. CUSTODY
MI SCELIANEOUS :
Fishes 15-X-63 172 14°44'N 51°02'E Sur face 2100 DIP 1624 SOSC
1627 SOSC
HI SCELIANEOUS:
Fishes 17 -x-63 174 16°27'N 54°39'E 2730 Surface '''Bear 9520 SOSCun
1629 SOSC
MI SCELIANEOUS :
Fishes 17 -X-63 175 1r 26'N 56°29'E Surface 2200 RR 1628 SOSC
MISCELIANEOUS:
Fishes 18-x-63 176 16°29'N 5r09'E Surface RR 1635 SOSC
MI SCELIANEOUS :
Fishes 27 -x-63 3 m~ù of fJas Mi,~ i Surface Daytime RR 9523 SOSCT~~~
MI SCELIAEOUS :
Shark fetuses 4-Xi-63 196 20044'N 61°151E ::l1ark SOSCSurface 0500 line 9521
9522 sosr.
STÂ, DATE
Bi.ological Collecting Stations) R!V ANTON BRU(JN Cruise 4-B
SAMP.
ZONE TIME GEAR
20l-A 13-XI-63 0324-0409 GMT
20l-B 13-XI -63 DIP
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28 Green mud) shells








Sand) green mud) shell SOSC
Soft green clay)mud SOSC
Brown mud SOSC
Brown sticky mud SOSC
Soft green clay) mud SOSC
Green clay) shells) SOSC
sand
Light organic íhunks) SOSCgreen c ay
Very fine greYffBáeen SOSC
Brown-grey mud SOSC
Fine green clay) mud SOSC
Soft green clay) mud SOSC
Soft green clay) mud SOSC
Green mud) sand) shell SOSC
Si 1 ty sand J £ewismal SOSCpcs, sfiei
Soft greenbc1ay) mu.d SOSCSOme seli) sana
Green mud: sh~lèd SOSC
Green c1.aVi-'imud ... . sose
Ilt L. e gri.t
Greenish silty sand sose
211 :Brown mud sase
Biological Collecting Stations) R/V ANTON BRUUN Cruise 4-B
. -
- .'..,----..'-'1
SAMP. POSITION START POSITION END Ill':l-TH (m) GA TCE CURRENTI
S'IA. DATE ZONE TIMB GEAR 1at, (N. long. (E) 1at. (.~Ó long, (E) Start! End (lbs) SEDIMENT TYPE CUSTODY1
-
i220-,A I8-XI -63 1331-l416 GMT 220 l4! 6r42' 22° 14' 67"39' 108 i 104 87 Green sandy mud SOSC
221-A I8-XI-63 l822-l907 GMT 22032 e 68" 07 ' 22° 31 i 68° 05 ' 57 57 l6 Sandy green clay (mud) SOSC
..
222-A 18..XI -63 2208-2253 GMT 22045 ! 68024 ! 22°43' 68° 22 i 26 27 343 Softèî!~ ;~tidgreen SOSC
22 3 -A. 19-Xi-63 OL03.'OL48 GMT 22054, ' 68 ° 36 ! 22°52' 680 3Lé' l5 l5 13l Soft mud SOSC
224-A 19-XI.-63 0455 -0540 GMT 23000 ' 680 10! 23° OL i 68" 08' 24 24 238 Soft mud SOSC
22S-A 19-XI-63 0852-1005 GMT 23° 16' 6r50' 230 l2 i 6r48' 24 25 780 Clay) sand, gri t tcí SOSC
mu
226-A 19-XI-63 1257 -1342 GMT 22058 ' 6r32' 22056 ' 6r29' 28 30 406 Greeni stick6Úaine SOSC
cay &
227 -A 19-XI-63 l7 l7 -1802 GMI' 22° 38 ' 67011' 22036 ' 67 0 08 i 110 162 Mud) sand SOSC
227 -:8 1 9-XI -63 l8l5-l830 DR 22036 ! 6r08' 22035 ' 67007' 110 Mud, sand MCZ
228 -A 20-XI-63 0822-09l5 GMT 23045 ' 6r26' 23043' 67023' 23 24 310 Greenish-brown clay sosc
229-A 20-XI -6.3 1130-l2l5 GMT 23043 i 6r06' 23041' 67004 ' 5l 55 6l Sticky green cla6Úd SOSC
230-A 20-xi-63 l443-l528 GMT 23028 ! 66053 ' 230 3l' 66055 i 9l 88 79 Green clay) mud) sand SOSC
230",8 20-XI-63 1535-l550 DR 230 3l ' 66055 ' 88 Sand) green clay)mud MCZ
23l-A 20-XI -63 2003-2l03 GMT 230 l3 i 66040 ' 23018 i 66039 ' l83 155 123 Sand, shells, mud SOSC
232-A 21-XI -63 0125-0225 GMT 2304,2 i 66°l2' 23040 ' 66°l2' 238 229 16 Green mud) sand SOSC
233-A 21-XI -63 0625 -0710 GMT 240 01' 66033 ' 24003 ' 660.37 i 82 80 36 Sandy mud) light brown sose
234-A 21-XI-63 1100-1145 GMT 24.017 ' 67005 ' 240 1 9 i 67" 05 ' 18 20 85 Soft mud SOSC
235 -A 21..Xi-63 1714-1759 GMT 24043 ! 66035 i 240 44 ' 66032 ' 33 35 3 Fine grey clay) mud SOSC
236-A n-XI-63 0005-0050 GMT 250 10 ' 65050' 25008 ' 65" 48 ' 22 24 ;75 Seft mud sose
231-A 22-XI-63 0345-0430 GMI.' 25" 04' 65 ° 26 i 25" 04 i 65" 24 1 26 26 l05 Hard packed mud sose
237 _.ß 22-XI-63 0440-0L¡.55 DR 250 04 ! 65° 21 ' 25" 04 ! 6510 20 i 26 26 Hard packed mud MCZ
I
238.,A 22 -63 0845 0930 GMT 25" 05 ' 64" 5 3 i 250 04 i 64" 5 0 ! 31 38 1'7 Heavy packed mud sase
239-A 22-XI-63 DR 250 09 ' 64" 54 : 18 18 Mez
240-A .2 2 3 l525-1610 GMT 25" OO! "16 i 25° 01 i 64° 19 i 26 23 330 IGrey c sase
Biological Collecting Stations, R/V ANTON BRUUN Cruise 4-£
I
---_._-
SAMP. POSI TI ON START POSITION END DEPTH (m) CATCH CURRENT
STA . DATE ZONE TIME GEAR lat.(N) long. (E) la t . (N long. (E) Star End (lbs) SEDIMENT TYPE CUSTODj"
24 1 -A 22-XI -63 1932-201'1 GMT 24054 i 63" 52 i 24" 5 6 ! 63053' 101 90 LOO Mud) shell fragments SOSC
24 1 - B 27-XI-63 HND 25007' 63048 i 22 22
24l-C 27 -Xi -63 SET 25007 ' 63048 i 22 22
242-A 27 -Xi -63 l840-l925 GMT 250 00 i 63030 ' 240 59 i 63033' 37 35 88 Green mud) clay SOSC
243-A 28-Xi-63 0458-0602 GMT 24054 i 6lo 54' 24054 ' 6i048' 115 l08 65 Clay) sand SOSC
243 - B 28-XI -63 0636-0646 DR 24054 ' 6 1 048 ' l08 Clay) sand MCZ
244 -A 28-XI -63 0829-09l4 GMT 240 5 1 ' 6lo 32' 240 5 1 ' 6lo 29' 2l l8 LO Fine sticky clay)mud SOSC
245 -A 28-XI-63 l343-l428 GMT 240 55 ' 6ioi0' 240 52 ' 6lo 13' l70 192 53 Sticky clay SOSC
246-A 28-XI -63 l722-l822 GMT 2.5 0 00 ' 60057 ' 240 57 ' 60059 i 298 311 4l Sticky clay SOSC
247 -A 28-XI -63 2115-2205 GMT 250 06 ' 60045 ' 25006 ' 60040 ' l2l 110 40 Sticky
åg~cí) sßgirr
SOSC
247 - B 28-XI -63 i 2040-2050 DR 250 06 ' 60045 ' 110 Sticky d~iåY sh~îire MCZ
248 -A 29-XI -63 OL03-0L48 GMT 250 lO i 60027 ' 250 08 i 60023 ' 65 82 20 Clay )mud) shell SOSC
249-A 29-XI-63 0653-0738 GMT 250 l6 ' 59040 ' 250 l6 ' 59035 ' 115 94 50 Sticky clay) shell SOSC
250-A 29-Xi-63 0944 - 1 02 9 GMT 250 l6' 59023' 250 l6 ' 590 19' 68 66 5 Clay) sand SOSC
25l-A 29-XI-63 1304 -134 9 GMT 25020 ' 59002 ' 250 l7 ' 59005 i l5 27 5 Gfeenbbr~wn mgdirlay) SOSC
ew ro en s e s
25 1 - B 29-XI -63 l4l6-l425 DR 250 l7 ' 590 05 ' 35 Greenbbr~wn wgdÜlay), MCZ
ro en s e
252-A 29-XI-63 1930-2015 GMT 25020 ' 58027' 25020 ' 58030 ' 10l LOL 7.5 Green mud) sand SOSC
253-A 29-XI -63 222'1 -23l7 GMT 250 25 ' 58020' 25023' 58 0 24 ! 82 90 28 Green mud) clay SOSC
253 - B 29-XI-63 2320-2335 DR 250 25 ' 58020 ' Green mud) clay MCZ
254 -A 30-XI-63 0930-l030 GMT 25030 ' 5"7004' 25034' 5r09' l62 256 5 Green mud SOSC
254 - B 30-XI-63 11l7-112.5 DR 250 35 i 5r09' 256 256 Green mud MCZ
255 -A 30-XI -63 l400- l445 GMT 25050 ' 5r07' 25045 i 5r07 ' 92 95 110 Clattmuda saRdiirinute SOSCgas opo s e s
255-B 30-XI -63 l5l8-1525 GMT 25045 ' 57007' 95 Clattmuda saRd iirinut e MCZgas opo s e s
Biological Gollecting Stations, R/V ANTON BRUUN Grui s e 4-B
SAMP, POSITION START h POSITI.ON ENÙ==DEPTH m) ¡GATCH bURRENT
STA. DATE ZONE TIME GEAR lat (N) lon ,(E) lat.:JN) i lon .(E) Start End (lbs) SEDIMENT TYPE USTODY
l847 -l932 GMT ¡Green mud SOSC256-A 30-XI-63 26°l0' 5r02' 26013' i 57002' 64 55 25
i
257 -A 1 -XU. - 63 0028-0058 GMT 26046' 56047 ' 26044 ' I 56047 i 46 48 Soffi claft ~d wi th SOSC
s el . a ents
258-A l-XII-63 0350-0420 GMT 26058 ' 56043' 26056 ' 56042 ' 33 35 65 ¡Soft daXt: mud) shell sosc
; . ragme' s
259-A l-XII-6.3 0757-0830 GMT 26035 ¡ 560 25 i 26037 ' 56025 ' 72 73 l5 ~lac~ sandß ¥ieen SOSC¡ cay, s e s
260-A 1-Xii-63 13l7-l402 GMT 260 l5' 56046' 26017 ' 56046' 9l 9l l75 :Slack and åreenish SOSCsan
260-8 1 -XII -63 l438-l445 DR 26°l7' 56046' 9l
I 52
~lack and åreenish MGZ
, san
J26l-A i-Xii-63 l800-l8l5 GMT 250 5 2 ' 56053' 2505.3 ' 56053' 99 99
Freen mU~lieIl¥
sma 1 1 SOSG
262-A i-XII-63 2l48-2l53 GMT 250 37 ' 560 34 ! 250 39 ' 560 34 ' 79 79 ¡200 iGreen muddy sand SOSG
,
25 0 1 2 ' 56047 ' 250 l2 ' 56°5l' 206 206 1 87 ¡ soft mud263-A 2-Xn:-63 030l-040l GMT 1 ¡Grey I SOSC
I ¡StiCkY grey
I264-A 2-XII-6.3 0706-0806 GMT 25002 ' 56052' 250 08 ' 56052' 29l 272
I
75 cliiÓdand
I SOSC265-A 2-XI.I-63 l415-l500 GMT 240 32 i 56053' 240 34 ' 56052' 84 90
I
25 ¡Black mud SOSC
266-A 2-XII,-63 l637-l722 240 27 i 56050 i 24030 ' 56047 ' 47 49 LO i sandy mud SOSGGMT !Dark green
267 -A 2-X:U-63 2l00-2l45 GMT 240 lO i 5r05' 240 1 2 i 5r03î 44 47 257
fUddY sand
SOSC
268 -A 3-XII-63 OL23-0223 GMT 240 1 2 ' 57026 ' 240 13 ' 5r22' 364 368 25 . rey cHågi~gt:~hell SOSC
268-B 3-X.U-63 03l5-0400 DR 240 13 ' 57023' 375 ~rey Clîtà mudt: sheiilMGZI gmen si 269-A 3-X:U-63 1111-1156 GMT 23043 ' 58023 i 23046 i 58023 ' 49 63 2' 'Black s~n~l Éla~ SOSC
1269-B
s e. ra ents
3-XII.-63 l550-l622 GMT 23°3J! 58048 ! 23036 ! 58047' 106 152 25 sand SOSC
269-G 3-x:n -63 1710-1'71'7 DR 23035 ' 58049 ; l24 12l sand MCZ
270-A 4-X:U-63 0647 -07.32 GMT 22005 ! 59047' 220 08 i 59048 ' 55 55 3600 some clay SOSC
270-B j¿~-XI.I-6.3 08 1 2-08 1 9 DR 22009 i 590491 55 some clay MGZ
271-A 14-XII -63 1052-1137 GMT 21057' 59044 i 21058 i 59045 i 46 41 2 SOSG
1
272-A 4-XII -63 l647-171'7 GMT 2lo 28 ! 59028' 21029; 59028 ! 40 42 5600 . iResgrailld sand SOSC
. 2 sme273-A -63 2237 -2258 GMT 20050 ! 590 lO i 20° 5 2 i 59010' 73 69 12
r0a.r se sand) shell SOSG273-B 2001-2046 NL 23002 ' 63030 ' 576 lay SOSG1",____, "~_
Bi.ological Collecting Stations, R/V ANTON BRUUN Crui s e 4 - B
er' E) StarL STA. DATE
,
274-A 7 -XII-63 121 Clay SOSC
274.-. 7-XII-63 NL 240 57 i 6505 1 '
275- 8-Xii-63 0200-0245 GMT 25 ° 1 1 i 66° 11 i 25009 i 66009 i 75 79 Soft clay) H2S smell SOSC
276- 8-XII -63 045"7 -0542 GMT 250 l6 i 66020 i 250 14 ' 660 l8! 23 26 l48 S~Æ~iî;ebi~l~Ymu~2S SOSC
277- 8-Xii-63 080l-0846 GMT 25 ° 06 f 66033 ' 25005 f 66030 ' 3l 35 l23 Soft c l~ilè 1 Tud) H2S SOSC
278- 8-XII-63 1207-l252 GMT 24048 i 66° 11 ! 240 5 1 ' 66°l2' LOL 93 463 Green mud) sand SOSC
278- 8-XII-63 DR 240 50 ' 660 l3 f 93
278-C 8-XIL-63 DR 240 11 ' 6505 1 ' 311 329
278- 8-XII-63 NL 24 ° i 0 ' 65052 '
279-A 9-XII-63 0030-0130 GMT 240 lO i 65 ° 54 i 240 1 3 i 65052 ' 220 231 1 Soft mud SOSC
279-B 9-XII -63 0200-0300 GMT 240 1 3 ' 65052' 240 lO i 65052 ' l70 192 78 Soft mud SOSC
280 -A 9-XII -63 0625 -0710 GMT 24003 i 660 lO' 24 ° 05 i 660 l2' 97 LOL l4'7 Sand) mud) shell SOSC
28 1 -A 9-XII-63 l045 - 11 l5 GMT 24 ° 22 i 660 34 ' 240 1 9 ' 66°30' '75 75 32 Soft clay) mud) shel SOSC
28 1 - B 9-XII-63 1140-1150 DR 240 1 9 i 66030 i 75 Soft clay) mud) shel SOSC
""~."".._.J
Physical and chemical determinations, Cruise 4-B (Phosphate determinations made by l.R. Naidu)
STA. DATE

































































POS'T T'I.. IDEPTH~i.EMP nlß'l' Illk; (0 (:') SA.LlNI~'L1~L.~-CVl)
laL (N) I long, (E)' Jm) ~torn ! suriY1I~'1 n. L I RnJ-J-nm
l7"52' 72"27' I 50 24.73 ,ii 28.l9 36.0l0 ¡ 35.687 0.l6 !17021' 7l04l ì LOO 20.97 28.9 36.030 i 35.539 0.29 I1 9007 ' 71 0 4l ' 75 22.95 I 28.9 36.006 I 35.9.5 7 0,83 II20030' 70°54' 33 25.l3 36.l03 ¡ 32.697 II.' 0.48 i20042' 700l8' 45 25.49 27.7 36.246 I 33.l60. 1.72 I20023' 70000' 79 22.9l 28.0 36.178 I 36.804 0.99
19°561 69024' 300 l4.32 28.5 35.662 35.85l 0.0320035' 69°l8' 110 22.76 i 28.3 36,l44 36.129 1.2l
20049' 69°4l1 7l 22.99 28.0 36.16l 36.083 0.75
2i007' 69048' 40 25.66 27.8 36.3l2 34.380 2.31
21023' 69046' 19 27.97 27.7 36.047 34.9l4 3.3321059' I 69023' 42 26.59 27.4 36.306 134.63l 2.82
2l0ll! 69°l6' 69 22.89 27.7 36.189 36.027 0.9l
21°l6! 168°l9' 238 l8.l9 27.3 35.648 34.795 0.0721 0 2l ! I 68025' 130 22.55 27.3 36.1 83 35.054 2.09
2io49' 68055' 56 24.7 27.3 36.254 34.856 0.66
22°2l1 68042' 32 25.84 26.9 36.138 35.625 3.9422003' 68°l9! 83 23.52 26.6 36.229 I 35.902 0.09
2i052' 68006' l25 22.3l 26.7 36.157 I 35.250 0.4522°l41 6r421 117 22.53 26.9 36.221 I 36.l94 0.66
220321 68007' 66 24.05 26.8 36.247 36.l74 0.79
22045 i 680241 28 25.93 25,8 36. ll8 36. l49 4.46
22054' 68°36' 20 25.88 25.6 36.l05 36.167 4.26
23000' 68°l0' 29 25.56 25.5 36.l02 36.l77 3.93
23°l6' 67°50' 29 25.37 25.5 36.205 36.283 4.5322°58' 67032' 36 2.5.4l i 25.4 36.082 36.110 4.46
22038' 6riii 115 22.39 26,0 36.228 I 36.281 0.77
23°55' 67026' 27 24.89 25.1 36.326 36.373 3.66
23°43' 67006' 53 25.l6 25.9 36.l17 36.237 2 42
23°28' 66°53' 106 22.25 27.2 36.243 36.683 0 8623013' 66040' 193 19.89 26.9 135.946 36.,56l 0.24
pn, (11.A /1 ')






























































Physical and chemical determinations) Cruise 4-B (Phosphate determinations made by J oR. Naidu)
i
I ZONE
I E~~;~f~ --~ DE'PTH (0 ('\ Q./: l' T 1\TT'TV ,af.
°2 (il 1 / 1 ' pn, (¡iat /1 \
. ) ! I .. , , '+STA. DATE TIM 1a t . (N) lone:. (E (m l-Bottom Sur face Bottom Surface :So t t om Bo t torn Sur face




l7 .54 27. 1 35.961. 36.549 0.02 2.24 0.34
233 0555 240 0 1 ' 66033 i 310 22.627 25.7 36.2l5 36 .4l 9 0.44 2002 0.75
234 1045 240 l7 i 6r05' 25 25.3l 2507 36.509 4.33 1. 2l 1.47
235 1705 24043' 66035 ' 42 25.52 26.9 36.409 36.460 4.38 0.72 0.76
236 2355 250 i 0 ' 65050'
.24 25 . 7 l-. 25.9 36.539 36.571 4. l8 0.72 0.76
237 22-Xi-63 0332 25004 ' 65026 ' 32 25.84 25.8 36.543 360638 4.38 0.84 0.70
238 0840 250 05 ' 640 53 ' 33 25.88 26. 1 36.520 36.573 4.36 0.80 0.74
239 1104 25009' 640 54 ' 22 25.6 25.7 36.571 4.47 0.73
240 l5l5 250 00 ' 640 l6 ' 25 25.64 26. 1 36.520 36.600 4.6l 0.78 0.89
24l 19l0 25054' 63052 ' 115 22.36 25.7 36.205 36 . 5 l4 0.71 1. 75 1. l2
242
127 -Xi -63
l8i8 250 00 ' 63030 ' 42 25.40 26.0 36.558 36.597 4.99 0.73 1. 34
243 28-XI -63 0450 25054 ' 6lo 54' l30 23.80 25.7 36. 207 36.482 1.4l 1. 73 0.85
244 0820 250 5 1 ' 6lo 32 i 27 25. l5 25.5 360417 36 .44 1 4.25 0.80 0.66
245 l322 24055 i 6lo lO' l69 2l 0 l4 26.4 36.03l 36.475 0.38 1. 76 0033
246 l653 25000 ! 60057 ' 311 l7 .33 26.8 36.280 36.452 0.23 1. 98 0.28
247 2055 25006 ' 60045 ' 13l 22056 26.7 36. l26 36.413 0.98 1.58 0.36
248 29-XI-63 0050 250 1. 0 ' 60027 i 76 25.00 26.0 36.377 360434 4.30 1. 24 0.38
249 0640 250 l6 ' 59040 ' l25 22036 26.6 36 . i 08 36.363 0.42 L96 0,42
250 0930 250 l6 ' 59023 ' 78 26.07 36.320 36.387 3.5l 0.83 0.38
25l l253 25020 ' 59002' 1.4 26.59 26.8 36.292 36.336 4.75 0.45 0.36
252 19l4 25020 i 58° 27 ! 112 22.05 25.7 36.092 36.535 1. 11 L68 0.34
253 2214 250 25 i 58020' 9l 22.69 26.5 36.067 36.448 1.46 L50 0.33
254 30-XI -63 0955 25030 ' 5r04' 270 20.60 25.9 37 . 275 36.491 0.58 L49 0.43
255 1344 250 50 i 57007' lOI 24.47 26.0 36.353 36.574 2.40 0076 0.43
256 1829 260 lO 1 5r02! 71
I
25.56 26.3 36.547 36.682 3.61 0.89 0035




37 .362 4. l4 O. 19 0,25
259 0746 26035 ' 56025 i 78 26,00 26.2 8.94l 37 . 190 1. 00 0.58 0.85i260 1.303 260 l5' 56046' ioi
I
26. l3 26.4 38.885 36.566 1. 2l L04 009l
26l 1743 25° 521 56° 531 l09 25.3l 26.0 38 . 646 36.472 1.22 L15 0,54
262 2131. 25037 ' 560 34 ! 89
I
26.07 26 _ 1 38.338 36,8 l7 2,05 0,79 0038
.
__'_..M~_
Physical and chemical determinations) Cruise 4-B (Phosphate determinations made by J .R. Naidu)
ZONE pOC:T 'T ON DEPTH __TEMlE~TilRR (OC)
___S1.i;r't1T'TY (%c ì Or, (m1/1ì 'POt¡ ( .A /1 \
"-.
-
STA. DATE TIME la t. (N) long. (E)
_em) Bottom Surface Rottom ~llrfacp ~ n" +- +- r"."
263 2-XII-63 0215 250 l2 ' 56047 ' 216 23.68 25.8 37 .728 36.497 0.84 1. 30 0.32
264 0640 25002 ' 56052' 318 20.02 25.9 37.2l0 36.913 0.60 1.42 O. l6
265 l348 240 32 ' 56053' 92 22.59 26. 1 36.339 36.6l6 1.09 1. 63 0.45
266 l625 24027 ' 56050' 46 24. l8 26.2 36.482 36.8l8 2.5l 1. 11 0.35
267 2045 240 lO ' 5r05' 49 26.5 26.4 36.836 36.847 4.46 0.34 0.38
268 3-XII -63 OLOO 240 1 2 ' 5r26' 280 l6.24 26.0 36 . 534 36.546 0.28 2.0l 0.49
269 l058 23043' 58023 i 57 25.34 36.671 36.883 2.92 0.73 0.24
270 4-XII -63 0625 22005 i 59047' 77 24.49 25.9 36.280 36.429 3.52 0.90 0.3l
271 l035 2lo 57 ' 59044 i 5l 23. l6 26.2 36. l50 36.330 1. 27 1.42 0.29
272 l637 2lo 28 ' 59028 i 50 25.99 26.6 36.35 1 36.355 5.35 0.23 0.29
273 2313 20050 ' 590 lO i 77 24.20 26.8 36.205 36. 287 2.22 0.77 0.24
274 7 -XII-63 1929 250 57 ' 65056 ' l32 24.89 25.7 36.522 36.539 4.72 1. 11 0.49
275 8-XII -63 OL45 250 11 ' 66011 i 75 23.83 25.4 36.630 36.499 5.03 0.89 0.57
276 0445 250 l6 ' 66020 ' 25 23.54 25.5 36.709 36.605 4.38 1.0l 0.72
277 0754 25006 i 66033 i 32 22.54 25.0 36.524 36.5l3 4.02 0.77 0.99278 1150 24048 ' 66011' 116 23.99 25.9 36.324 36.452 2.45 1. 05 0.57
279 9-XIJ.-63 0005 240 lO ' 65054 i 224 19.34 25. 1 35.889 36.377 0.22 2.24 0.49280 0615 24003 ' 660 LO' l03 23.89 24.8 36.266 36.423 2.04 1. 29 0.6828l l033 24022 ' 66034 ' 8l 24.37 25.0 36.456 36.492 2.00 1.03
I Ii
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APPENDIX I. Methods and Techniques wi th References
l. Navigation: Celestial navigation and dead reckoning. Corrected
posi tions taken from smooth navigation plots.
2. Bottom depth: Precision Echo Sounder Recorder (Alpine Geophysical
Assoc.). Note - Continuous records taken throughout
cruise have been turned over to Dr. Bruce Heezen)
Lamont Geological Observatory.
3. Bathythermograph observations: Taken on arrival at each station
and at intervals of 1 hour or less between stations.
Records deposited with National Oceanographic Data
Center) Washington) D.C.
4. Temperature and depth: Paired protected and unprotected deep-sea
reversing thermometers. Reliability of depth calcu-
lations shown on relative scale of 1 (high) - 3 (low).
5. Water samples
a) Chemistry: Teflon-coated Nansen bottles (Balauf Mfg. Co.)
Washington) D.C.).
b) Productivity and pigments: Large volume) all-plastic (luci te)
water sampler designed by D.W. Menzel) Woods Hole
Oceanographic Institution) Woods Hole) Mass.
6. Salinity: Inductance-type salinometer (Autolab Industries) Sydney)
Australia) .
7. Dissolved oxygen: Winkler method) biniodate standard.
8. Phosphate: Murphy) J. and J.P. Riley. 1962. A modified single
solution method for the determination of phospha t~ in
natural waters. Anal. Chim. Acta 27: 3l-36.
9. Nitrite: Rider) B.F. and M.G. Mellon. 1946. Colorimetric
determination of nitrites. Ind. Engin. Chem. Anal.
Ed. l8: 96-99.
lO. Nitrate: Mullen) J.B. and J.P. Riley. 1955. The spectrophotometric
determination of nitrate in natural waters) with special
reference to sea water. Anal. Chim. Acta. l2: 464-480.
ii. Mullen) J.B. and J.P. Riley. 1955. The colorimetric determination
of silicate with special reference to sea and natural
waters. Ibid. l2: l62-l75.
l2. Plankton pigments:
a) Richards) F.A~ with T.G. Thompson. 1952. The estimation and
characterization of plankton populations by pigment
analysis. II. A spectrophotometric method for the
estimation of plankton pigments. J. Mar. Res. ll:
l56-l72.
b) Creitz) G.I. and F.A. Richards. 1955.
III. A note on the use of Ilmilliporell filters in the
estimation of plankton pigments. Ibid. l4: 2ll-2l6.
c) Whatman GF/C glass fiber filters used in place of millipore filters.
d) Data for achlorophyll- only reported here. Optical densi ties of
acetone extracts A/C Richards wi th Thompson may be
obtained on request from J. H. Ryther) Woods Hole
Oceanographic Insti tution) Woods Hole) Mass.
l3. Primary production:
a) C-l4-technique) basically as in: Steemann Nielsen) E. 1952. The
use of radioactive carbon (Cl4) for measuring organic
production in the sea. J. Cons. Internat. Explor. Mer.
l8: 117-l40.
b) Millipore HA type membrane filters used throughout. Filters rinsed
with lOml. o.Ol NHCl in 3% NaCl.
c) Simulated in si tu measurements: Water samples collected from depths
of penetration of LOO) 50) 25) LO) and l% incident light.
Samples with Cl4 added incubated for 24 hours on deck in
water cooled lucite cylinders covered with neutral density
(wire mesh) filters to simulate in situ light intensities.
d) Artificially-illuminated measurements: Samples from same depths as
in (c) incubated for 4 hours at approximately lOOO foot
candles from fluorescent lamps.
e) Dark bottle Cl4 uptake subtracted from light bottle values for each
depth and for both sets of measurements (c and d).
l4. Incident radiation: Eppley 50-junction pyrheliometer recorded on Leeds
and Northrup Speedomax recorder. Records mechanically
integrated with planimeter to give daily radiation. Radia-
tion data refer to 24 hour period of simula ted in si tu
productivi ty value (i. e. for 24 hours following arrival on
s ta tion) .
l5. Plankton displacement volume: Taken only for Indian Ocean Standard
Net 200 m. vertical hauls. Volume measured on "squeeze-
dried" plankton by displacement in volumetric cylinder.
l6. Meteorological observations: Taken by member of International Indian
Ocean Meteorology Programme. (Dr. Colin Ramage) Scientific
Director) .
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